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unequal. Students of science may be advanced Liberals in 
their political views, but if they apply their brains to 
matters outside their laboratories or studies they can hardly 
be Socialists. Nevertheless, it would appear from the 
replies which Prof. Stillman received to a circular letter he 
sent to numerous university authorities and teachers in the 
States, that some men on both sides of the table hold the 
opposite view, viz., that a fixed salary should be attached to 
all positions of equal *‘ title.” 
Naturally the leading argument in favour of paying 

automatically fixed salaries is one which must appeal to 
every man of business. The plan is so simple that it pleases 
the accountants and supporters of the Institution, and its 
adoption renders the Council and managers wholly exempt 
from any suspicion of nepotism. The plausibility of this 
argument at once condemns it. The general verdict of 
university men in the States is to the opposite, and Prof. 
Stillman seems to sum up the popular opinion when he says 
that each grade of teacher should be paid a minimum 
salary, calculated on the “living wage” principle; that 
that minimum should be subject to increase according to 
the proved abilities of the recipient up to a certain maxi- 
mum; but that the maximum should, except in very rare 
instances, be always lower than the minimum salary attached 

to the next higher grade of teacher. As the abilities of any 

individual professor cannot be determined to the uttermost 

farthing, Prof. Stillman urges that small differences should 

not be made between teachers of equal rank, because of the 

impossibility of justifying such differences to the outsider ; 

but, on the other hand, that large differences are advisable, 
and even expedient, because the greater ability of the man 

who merits, and consequently receives, the higher salary, 

must be conspicuous even to the most ignorant onlooker. 

The subject treated by Prof. Stillman is of considerable 

interest even outside University life, for it tends to overlap 
the boundaries within which the author has confined it. 


The principle of paying equal salaries to men of equal grades 
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is largely adopted in our Services, and experience amply 
proves that it makes for mediocrity as well as ignorance on 
the part of superiors as to their inferiors’ capacities. The 
same principle, too, is only another aspect of the absurd 
plan adopted in the Services of our country and in some of 
our overgrown trading concerns, whereby a man. is forcibly 
removed from his post when he has reached the age of 65 
years. If aman were placed in a position of responsibility 
because of his muscular development or his physical beauty, 
there would be a good deal to be said for retiring him when 
he had lived so many years; but as he is given a task to 
do which he can only perform adequately when he has lived 
long enough to gain experience of life, and of the duties 
entrusted to him—that is to say, when he has arrived at 
years of mental maturity—and as there is no fixed date 
when the human brain “ comes of age,” the notion that 
every man has passed his intellectual zenith with his 65th 
birthday is puerile. One cannot help sympathising with 
Navy and Army Councils and with Boards of Directors who 
are so lazy, ignorant, or afraid of the cheap accusations of 
the half-penny Press that they refrain from investigating 
the mental calibre of their individual subordinates. But it 
would seem to the outsider that if they do not know how 
to ascertain when a man is beginning to become mentally 
senile, they proclaim themselves incapable of appraising his 
intellectual qualifications when the latter are at their best. 








Most people who visit South Wales, or 
am <a read the newspapers of those parts, may 
at Swansea. ©Xcusably imagine that the population of a 
South Welsh town is not to be roused to a 
state of excitement by any event of less importance than a 
big football match. We must correct this idea, however, 
for Swansea for a month past has been seething with a 
municipal telephone crisis of a most diverting description. 
By a curious process this has culminated in an incident which 
demonstrates officially the absolutely artificial character 
of the municipal telephone business. That this class 
of business was artificial and unsound we have always 
contended, and we have repeatedly shown that the 
plans and estimates on which it was based were fallacious, 
and that the statistics and financial statements published to 
illustrate results were misleading. Oddly enough, the effect 
of an agitation intended to prevent the sale of the Swansea 
municipal telephone system has been to furnish most 
interesting and conclusive proof of the correctness of our 
assertions. 

The Swansea Town Council having found that municipal 
telephony in practice was not what it was painted a few 
years ago, when it was only on paper, decided to cut their 
losses and sell the Swansea municipal telephone system 
to the best bidder. Immediately this was announced 
there appeared in the Swansea papers yards of letters from a 
municipal telephone consulting engineer in Westminster, 
abusing in fluent journalese everybody connected with the 
affair—Telephone Committee, town clerk, Local Govern- 
ment Board, Post Office, telephone company—no one 
escaped the vials of his wrath, and Swansea had only to 
hold on to its municipal telephone system to become rich 
beyond the dreams, &c. As the result of a few days of this 
sort of Press agitation, the Mayor was requested by 53 rate- 
payers to call a town’s meeting to discuss the proposed sale. 

The town’s meeting was held. There were speeches by 
the consulting engineer and others, much enthusiasm was 
displayed, and it was resolved that the subscribers to the 
municipal system should be invited by circular to agree to pay 
£1 a year increase of telephone rate for three years, and so, 






presumably, to avert the proposed sale of the system. This 
proposal was vaif enough in all conscience, even for South 
‘Wales, especially considering the profitable results that have 
always been claimed for municipal telephony at the existing 
rates. But it is in the results of this novel poll, lately 
published officially, that the cream of the joke is found. 

The official statistics of the Swansea municipal telephone 
system, recently circulated, show 1,215 “subscribers,” with 
1,465 “instruments working” and 168 “orders in hand.” 
For public consumption it has usually been stated that there 
are over 1,400 “subscribers,” so the man in the street 
might have anticipated from this figure, and the enthusiasm 
at the town’s meeting, that the Swansea municipality would be 
able to count upon an extra £1,400 of telephone revenue as the 
result of tt proposed canvass of the subscribers. Now for 
the actual ults of the invitation to “ promise to pay.” In 
the circular sent out it was clearly set forth that non-reply 
would be taken as a refusal :-— 


Total number of people circularised __... ee» 900 
Agreed to increased rate ... Iya abs st SRT 
Refused to pay increased rate... ae .. 159 
Agreed conditionally ae — ose pe oe 


Did not reply pte aos Bea my .. 437 

So that of the 1,400 colloquial * subscribers,” or 1,215 
official “‘ subscribers,” it was possible to circularise only 900 
on a question involving payment of cash, with, as the above 
figures show, distinctly unsatisfactory results. That a sub- 
stantial majority of the municipal telephone subscribers 
would refuse to pay even a modest sovereign a year extra 
for a purely sentimental consideration was a foregone con- 
clusion. But the interesting feature of this highly original 
‘telephone canvass is that it shows, after four years of active 
development and much boasting as to the results achieved, 
that there are only 900 municipal telephone subscribers in 
Swansea who can be circularised on a question of pay- 
ment. No criticism from without could so pointedly 
indicate the feebleness of the municipal telephone business. 
Never has an engineer been more neatly hoist with his own 
petard ! 





For an example of forced “ humour” 
of the feeblest possible description, we 
refer our readers to an essay in the last issue of the Gas 
World, in which an article on “ Light and Warmth in the 
House,” by Dr. A. T. Schofield, in Harmsworth’s “ Self- 
Educator,” is attacked in the best vein of sarcasm at the 
command of the writer. He must have been very tired when 
he wrote it—and, indeed, it made us feel tired, too. 

The doctor’s crime was that he revealed certain facts 
about gas, which are well known both to us and to our con- 
temporary, but were not so well known to the general public 
as they certainly will be in future—thanks to the article in 
question ; for instance, that a 5-ft. gas burner vitiates over 
2,000 cb. ft. of air per hour ; that gas should not be used in 
children’s bedrooms ; that the substitution of electricity for 
gas in a bank reduced the sickness of the staff ; that the 
products of combustion of gas are deleterious—these are 
hard facts, and unpalatable to our “ humorist.” 

We are not concerned to defend the author’s treatment of 
the construction of Welsbach mantles, photometry, «c., 
which is certainly open to criticism; he is right on the 
essential points, and we would suggest to our contemporary 
that hysterical derision is neither wit nor refutation. 


About Gas. 





WE feel that we are only voicing the 
almost unanimous feeling of the cable 
telegraph .world, when we tender to Mr. 
S. G. Brown and his colleagues, our hearty congratulations 
on the successful repulse of Dr. Muirhead’s singularly ill- 
advised and unjustifiable attempt to overthrow his patent. 
No doubt, it is easy to say this now, in view of the result of 
the trial; but we held the same view during its progress, 
though we could not say so, and we welcomed the judgment 
as the only possible decision at which a judge who had made 
himself familiar with the facts could conceivably arrive. 


The Brown 
Relay Patent. 
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Mr. Brown deserves all credit for his exceedingly clever 
devices, which to our mind represent invention of a very 
high order, and we trust that he will now be left in peace to 
enjoy the fruits of victory. Unfortunately, as those who 
have been through the ordeal only too well know, such a 
victory is like that of Pyrrhus, costing almost as much, 
even to the victors, as a defeat. If Dr. Muirhead has not 
succeeded in destroying the property of Mr. Brown and his 
supporters, he has at least made them endure the loss of 
practically all their profits to date, and the fact that he also 
has lost. money is no consolation to them. 

The evidence followed the usual course. So far as it was 
in the mouths of law-courts experts, it was hypercritical, 
barely pertinent, and argumentative ; only from those less 
accustomed to-a forensic atmosphere were hard facts derived 
—and they were hard, crisp facts indeed! Never till 
Brown, had any cable relay succeeded; Brown’s was the 
only relay in use, and it gave satisfaction ; yet many had 
sought to solve the problem before him. What more was 
needed ? For legal and technical quibbles we care nought ; 
to the man who solves a problem be the jast reward, despite 
all envy. 





Our esteemed contemporary, the 
—— ids “ak wid wn 
a interesting data relating to the operation 


of the Neasden power station of the Metro- 
politan Railway, in the course of which detailed figures of 
the cost of generation were given. 

While the Neasden installation, no doubt, forms an 
excellent example of turbine-driven railway plant, well 
adapted for its special function, we must take strong excep- 
tion to our contemporary’s suggestion that it is in any way 
exceptional in the matter of running costs. 

We are told that “per Kw.-hour generated the average 
figures are : 4} lb. coal, costing }d.; wages, y4d.; stores, 
005d. ; total, °355d.” 

The Kw.-hours generated per week, as far as can be 
gathered, are some half million on the average, or, approxi- 
mately, 26 million per annum, and these are supplied under 
very good load conditions, judging from the load curves 
given. Our contemporary, however, is surely wide of the 
mark in suggesting that the above cost is “ probably the 
lowest figure that has yet been well authenticated.” Such 
an illusion is scarcely credible in these days of publicity as 
regards generating costs, and, as we shall show, is not 
borne out by facts. 

Turning to tramway generating plants, we find for the 
three items mentioned, the following average -costs during 
1905-6 :— 


reek ane Milli 
Coal. be os 7 Wages, Total. dems 
‘ generated 
Glasgow ... «os “EEGE 0184. 097d. 228d. 254* 
Newcastle-on-Tyne ‘14d. "021d. "12d. "28d. &4 
Huddersfield ose | Gs "01d. "10d. 28d. 34 
Hull, 1905 ... cov, OG. 03d. 09d. 38d. 33 


* Tramway load factor 374 per cent, 

Excluding the Hull figures, which are for an output 
approximately {th that of the Neasden plant, and are not 
the latest available, it will be seen that even on much smaller 
outputs these stations easily improve on the Neasden figures. 

In a paper read by Mr. H. L. Kirker in 1904, on the 
Mersey Railway equipment, we find that the total station 
cost (including coal, stores, wages and maintenance) did not 
exceed *35d. per KW.-hour, with coal at 103. per ton and an 
annual output of 8 million units; the average coal con- 
sumption per kw.-hour at the switchboard was under 4 Ib. 

This latter figure is improved on by the Lancashire and 
Yorkshire Railway Co.’s Formby plant, which averages 3 to 
34 Ib., as against 4} Ib. at Neasden. 

We may, however, go further afield and quote one or two 
prominent examples of combined plants, supplying both 





tramways and lighting, and presumably working under less 
advantageous conditions :— 


Oil, Millions 
water, of units Load 
Manchester— Coal. stores. Wages. Total. generated. factor. 
Stuart Street ... ‘16d. ‘03d. ‘O4d. ‘23d. 32 384 
Bloom Street ... ‘17d. ‘02d. ‘O7d. ‘26d. 13 204 
Salford "194d. ‘024d. 102d. ‘320d. 12 284 


The cost of coal delivered at the bunkers in the above 
cases is approximately 9s. per ton, while at Neasden it is 
about 11s. Ocher combined stations, showing comparatively 
lower costs in the case of the three items mentioned, are 
Bradford, °36d., output of 14 million units ; Leeds, -29d., 
9 millions (lighting and power only); Partick, -36d., 13 
millions (lighting and power only); Prescot, “34d., 24 
millions ; and the Newcastle-on-Tyne Electric Supply Co., 
where the above items in 1905, on 30 million units output, 
totalled -19d.; and even the latter figure has been greatly 
improved on by the Carville plant. 

There is little doubt but that much lower figures will be 
recorded for the 12 months ending with the present month, 
which would compare strictly with the Neasden figures, 
which are for the latter months of 1906. 





Tue manager of the Glasgow Corpora- 
tion Tramways has been going into the 
alleged advantages of using double-truck 
cars of a larger capacity than the single- 
truck cars now in use, and after what seems to us an 
impartial and searching investigation, he has urged his 
Committee strongly to stick to the type they know. The 
following extract from his report puts the kernel of the 
matter clearly :— 

“Tf we look at the question from the point of view of 
first cost, earning capacity, and working cost, I think the 
single-truck car has the advantage. Three single-truck cars 
will cost £1,860, and two double-bogie cars will cost £2,100. 
In regard to earning power, the three single-truck cars will 
seat 186 passengers, and the two bogie cars will seat 152 
passengers. If we assume that each of the three single-truck 
cars runs 30,000 miles per annum and carries an average of 12 
passengers per mile, these three cars at the end of the year will 
have carried 1,080,000 passengers, whereas the two larger 
cars will only have carried 720,000 passengers, and the total 
annual revenue of the three single-truck cars will amount to 
£4,230, as against £2,820 for the two larger cars. 

‘“*So far as the expenses of operation are concerned, I 
calculate that the cost of current for a year for the three cars 
will be £468 15s., as against £562 10s. for the two larger 
cars. The annual cost of maintenance for the three cars 
will be £168, as against £180 for the two larger cars.” 

This point has been settled in the same way several, 
probably very many, times previously, and almost always the 
decision has been the same ; but in the case of Glasgow we 
must remember, as Mr. Dalrymple himself explains, that 
the longest possible car for that city can be only 34 ft. 6 in. 
over all. The chief differences between the single and 
double-truck cars would be :-— 

Single-truck. 


Double v. 
Single-Truck 
Cars. 


Double-truck. 


Length of body aa 17 ft. 21 ft. 6 in. 
Seating capacity, inside... 24 30 
outside ... 38 46 


Weight, full”... ... 14 tons 10 ewt. 20 tons 10 ewt. 
sa empty ... 10 tons 13 cwt. 15 tons 10 cwt. 

This, obviously, is not a case for general application, as 
in the first place, the present single-truck car with top cover 
holds 62 people, an extraordinarily large number as such cars 
go; and secondly, the double-truck: car, instead of being 
45 ft. overall, as it might be in other circumstances, has to 
be cut down until the body is no more than 4 ft. 6 in. 
longer than the single-truck body because of the short-radius 
curves. 

We take the general feeling to be that there is nothing 
to touch a double-decked single-truck car for city service, 
i.e., Wherever the headway is 5 minutes and under ; but the 
claims of a larger car are open to consideration for less busy 
conditions. 
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RYMER-JONES INSULATING GUARD-RING. 


THE uncertainty of obtaining the true D R value of a cable 
in wet weather, and the irregularity in the electrification 
arising from the accumulation of moisture during a prolonged 
test in damp and foggy weather or tropical rains, is obviated 
—so far at least as the surface leakage at the ends affects the 
test—by the employment of the ebonite guard-ring, shown 
full size in figs. 1 and 2. 

The D Rk results of periodical tests on the same section 
frequently reveal an important and capricious difference, due 
entirely to leakage over the ends from imperfect trimming 
and lamping ; and even if a decrease in insulation be not 
accepted, without further question, as evidence of weakness 
in the core, or in some old joint in it, much loss of time is 
entailed in making corroborative tests which the use of this 
guard-ring prevents. 

The ingenious device known as Price’s guard-wire* has 
the same object in view—viz., to obviate any error in the 
D R result due to surface leakage over the ends, and is very 
effectual when testing cable in the factory, or ships’ tanks, 
where both ends are close together. The remedy is, how- 
ever, not quite so complete in the case of a laid cable, 
because the distant end cannot be similarly guarded, and 
there is, moreover, some inconvenience due to the fact that, 
in addition to the usual testing-lead, a second guard-wire 
lead is required ; and care has to be exercised to keep the 
guard-wire well insulated from the sheathing, or the tank con- 
taining the cable or core, because the two poles of the testing 


Fia, 1. 





Fic. 2. 


battery are in rather dangerous proximity. The leakage 
from the Price’s guard-wire over the core should, moreover, 
be allowed for in the constan/, when great dampness prevails, 
by observing the galvanometer deflection for the constant 
with the guard-wire still remaining on the cable core when 
the megohm (or other high resistance employed for the 
constant) is substituted for the cable. 

In order to secure reliable D k results, without having 
recourse to the above-mentioned guard-wire, an insulating 
guard-ring of polished ebonite (see figs. 1, 2 & 3) is put on 
each end of the cable core to be tested, and also on both ends 
of the testing lead, which equally require protection against 
surface leakage. 

The insulating guard-ring has a central hole (0°5 in. in 
diameter) having a slight taper, and large enough to permit 
of its being drawn over any size of core likely to be tested. 
At a point about 8 in. from the end the core should be 


* See EvectricaL Revigw, Vol. XXXVI, p. 702 (1895). 








cleaned for one or two inches, by scraping or washing with 
naphtha on clean rag, lamped, and then coated with paraffin 
wax softened in the spirit lamp. As soon as the wax has 
cooled, one of the ebonite rings is drawn over the end and 
over the wax, so that the hardened wax entirely fills the 
space between the core and the ebonite ring. In the absence 
of paraffin wax, a strip of pure rubber may be lapped around 
the core to form a slight taper, over which the ebonite guard- 
ring may be secured by simply screwing it on. This 
effectually prevents leakage along the surface of the core, 
where it is covered by the guard-ring ; and if a little paraffin, 
or other insulating, oil be also put into the cup, no leakage 
takes place through the oil, however long the test, even 
should the ebonite surface become damp owing to unusual 
moisture in the air. 

Although rubber or gutta may be used as an insulating 
packing between the core and ebonite ring, the use of paraffin 
wax, as explained above, is preferable, because in the event 
of the paraffin oil in the cup being upset, it dissolves the 
rubber strip and makes it sticky. 

A jet of steam has been directed all over this insulating 
guard-ring while a D R test has been kept on a section of 
cable, without any increase being observable in the surface 
leakage, as indicated by the deflection when the test readings 
were resumed. 

This insulating guard-ring has been designed by Mr. J. 
tymer-Jones, chief electrician of the submarine department 
of the Silvertown Telegraph Works, where it is made and 
used, both in the factory and on board that company’s cable 
steamers. 

For control test during manufacture and for subsequent 
tests of cable sections in the factory, or on board ship, no 
lamping or re-trimming of ends is required, however damp the 
air may be, if each end in the test box has on it one of these 
insulating guard-rings ; while for experiments in the labora- 
tory on short lengths of core, where even slight leakage over 
the ends will give very erroneous results, its advantage is 
obvious. 








CORRESPONDENCE. 


Letters received by us after 5 pm. On Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


State Salary Required. 


I venture to ask for a portion of your valuable space in 
order to draw attention to, and solicit the opinion of some 
of your readers respecting, what is now a common practice 
followed by quite the majority of labour employers who 
advertise for assistants, &c., through the Press. 

It is quite usual to find in your columns that about 80 per 
cent. of the advertisements which invite applications for 
various positions, from that of manager downwards, request 
the applicant to ‘state salary required.” Now it seems that 
the insertion of these vague and puzzling advertisements is a 
bad system, for several reasons. 

First, in these days, when everyone is more or less 
tainted with the “‘vold fever,” one is apt to, and often 
does, over-estimate his worth, and in consequence, even if 
found a suitable candidate, he loses his opportunity by putting 
upon himself a fictitious value. 

Secondly, another offers his services at a fair marketable 
value, but is unsuccessful owing to a third class of applicant, 
who is willing to give his services for a mere pittance in 
order to gain experience, and so fatten on the lavish emolu- 
ment of next to nothing per annum. 

I contend that the use of these advertisements is at least 
degrading to the industry, and may be found to be in many 
cases the root of trouble which is often brought about by the 
inefficiency of some of these underpaid assistants. It is 
almost unnecessary to mention the amount of trouble which 
might be averted were the advertisers to state the salary they 
were prepared to pay. They would then have applications only 
from those willing to accept their terme. 


March 18th, 1907. 


i 0. W. 
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_ The Greenwich Imbroglio. 

Taking the question from a practical engineer’s. point of 
view, one can plainly see that the unfortunate interference 
with the important work carried on by the Observatory was 
never expected to reach so serious a point. It would seem 
that both the Royal Observatory and the L.C.C. oificials had 
neglected to thoroughly investigate the disturbances. likely 
to be caused through the development of power of excep- 
tionally large quantities in such close proximity to the 
Observatory, before deciding on the site of the power house. 

The writer cannot agree with the Investigation Committee 
that the existing type of engine admits of very complete 
balancing. This type of vertical-horizontal engine was, 
undoubtedly, specified owing to the inexperienced fear of 
good parallel running ; they certainly give slightly more even 
turning moment on the crank pin, but. are the more certain 
to create considerably more vibration than would a vertical 
quadruple expansion engine of the same power. 

The writer’s experience of quadruple-expansion engines is 
that they can be efficiently balanced, and will run as free 
from vibration as any turbine if the foundations are as they 
should be. 

The four cylinders of the Greenwich engines cannot fail 
to give a heavy rolling strain on the foundations; these 
rolling impulses would be transmitted over greater distances 
than the reciprocating impulses of a purely vertical engine. 

Taking a 3,500-Kw. 25-cycle generator with as much 
self-induction as the (ireenwich generators have, what an 
easy problem it would be for any engine-builder to design a 
suitable vertical, either triple or quadruple-expansion, engine 
that would operate perfectly satisfactorily in parallel, giving 
much better results, being more free from vibration, and 
certainly looking more like a job from an engineering point 
of view. One would almost wonder why the L.C.C. speci- 
fications did not go the whole hog and call for a vertical- 
horizontal-diagonal-oscillating-cylindered engine. 

If they put turbines in for the extensions, let us hope 
they will see that their foundations are the most suitable for 
this type of prime mover, and that, the turbine is of the 
kind easy to balance—i.e., the horizontal type. 

Turbines have the peculiarity of going out of balance 
without warning, and will vibrate terribly until re-balanced. 


Mechanolectric. 





Metallic Filament Lamps. 


Noticing the discussion that recently took place in the 
columns of the ELEcrricaL REVIEW, on the merits and 
demerits of metallic filament lamps, I give an extract from a 
report just received from a friend of mine in South America, 
upon a consignment of tantalum lamps. This report may be 
of interest to many readers of the ELecTRicaL REVIEW. 
The following is the extract :-— 

Tantalum Lamps.—These have up to date proved most satisfactory. 
The lamps arrived in good order, only one having broken in transit. 
Many of the lamps have now been burning 700 hours, and are 
apparently as good as when put in. The light is much superior to 
that of an ordinary incandescent lamp, both in colour and power, 
and the economy in current is considerable. 

Owing to the alterations to the lighting plant at present in hand, 
an accurate consumption test has not been possible, but will be 
carried out at earliest opportunity. 


One lamp burnt out after 192 hours. 


” ” ” 240 ” 
”° ” ” 246 ” 
” ” ” 280 ” 
»” ” ”» 340 ” 
” ” ” 500 ” 


This being very satisfactory; it would be well to ask for a further 
consignment. 
The consignment consisted of 500 tantalum lamps, which 
are being used on a 100-volt D.c. system. 
W. O. Rooper. 
London, 8.W., March 13th, 1907. 





Electric Clock Installation. 


Who shall decide when doctors disagree? Sir W. H. 
Preece says: “‘ The Magneta system is trustworthy ; I have 
formed a very high opinion of it,” while Prof. L. Strasser, 
Chief of the German Technical Horological College, says : 
“To the uninitiated it is somewhat attractive to hear that 


neither. batteries: nor contacts are needed, but a large and 
expensive. movement, which must: be wound up every day, 
is required instead: therefore I hold the con- 
viction, based on experience, that the battery system is 
cheaper in working and more reliable than the Magneta 
system.” 

The opinion of the head of an Institute entirely devoted 
to the science of. horology is necessarily that of a specialist, 
possibly of greater value therefore than the guarded expres- 
sions of an electrician having no practical acquaintance with 
electric clocks. 

We are in possession of both these reports; perhaps it 
would be of interest to your readers if you printed them 
side by side. 

E. J. D. Newitt. 

London, E.C., March 16th, 1907. 


[This correspondence is now closed.—Eps. E.R. | 





Fatal Accidents in Mines. 


In your issue of March 8th you insert a letter from a 
correspondent signing himself “ A Victim.” I read your 
leader and “ Victim's” letter with much interest, and 
though I agree with much therein stated, I cannot help 
feeling that the facts are somewhat distorted. 

In all large collieries a qualified mechanical engineer is 


employed, and the details of the mechanical and electrical - 


equipment are left almost entirely in his hands, the manager 
only interfering in such matters as relate to the general 
safety, and as the manager is the legally responsible person, 
he is only doing his duty under the Mines Regulation Acts. 

The real cause of friction seems to me to be due to quite 
a different cause to that suggested by “A Victim.” 

When electrical plant is put down at a colliery, a con- 
sulting engineer is practically always employed to draw up 
the scheme and specify the plant, and an electrician is put 
in charge to look after the working. 

This gentleman gets the idea that he is an electrical 
engineer, and styles himself “the electrical engineer at so and 
so’s mines” ; in reality he is no more than a shift engineer 
at a power station, and I am not aware that it is the custom 
to ask shift engineers for their opinions in regard to plant 
to be specified. 

In conclusion, I should like to point out that safety has 
frequently to be purchased at the expense of suitability and 
economy in mining work. 
J. W. F. 





Notes on:Turbine Troubles. 


I have been much interested in the articles appearing in 
the issues of February 22nd and March 1st, concerning the 
above subject. I should be much obliged if Mr. Neville 
Thomas would explain rather more clearly the portion of - his 
notes which reads thus :—“ In one case so considerable was 
this pressure that the metal on the dummy glands was 
turned completely off” ; also the previous paragraph, “ In 
addition to this, it has the effect of creating a difference of 
pressure between different points of the rotor, with a result 
that the rotor itself is continually being forced against the 
end thrust bearings.” 

I cannot make out how the dummy glands were turned 
completely, or even partially turned off, if the turbo-rotor 
was lined off, and lined off to makers’ instructions, and this 
requires to be done very carefully. 

Even if the thrust rings were worn, surely this “ turning 
off” could have been prevented had proper inspection been 
made from time to time, and this would have been deemed 
advisable if any new pipes or boilers had been coupled up to 
the turbo range of steam piping. 

Northerner. 

Newcastle-on-Tyne, March 16th, 1907. 





INQUIRIES.—A correspondent wishes to know the names 
of firms who sell electric motors on the “ hire purchase” 
system. 

“R.S. 0.” wants to hear of a firm actually making an 
electrical machine for tattooing purposes. 


D 
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“Concerning 7.” 


Mr. Claypoole recommends that 355 should be set against 
113 on a slide-rale, because these “ are represented by lines 
on every slide-rule.” I generally work with a 50-cm. slide- 
rule, which has no lines for either of these quantities on the 
A or on the B scales. But this and every other slide-rule 
has divisions for 44 and for 14. Every slide-rule has a 
division also at 35, and 44 against 3°5 gives: 4 fairly 
accurately. I have put little dots over 44 on the A scale, 
and below 35 and 14 on the B scale. I do not like special 
lines among the divisions. 

A. P. T. 

Westminster, March 15th, 1907. 





May I beallowed toadd my miteof information to that given 
in your current issue by Mr. Walter Claypoole. To memorise 
this rule, write the first three odd numerals down in dupli- 
cate, thus :—11, 33,55. Bisect this :—113/355. I took this 
rule some 25 years ago from Holtzapffel’s “ Turning and 
Mechanical Manipulation.” 

Fred H. Hadfield, M.I.E.E. 

London, W., March 19th, 1907. 





Central Station Supply Economics. 


I notice on reading your report of the discussion on Mr. 
A. M. Taylor’s paper, that you have omitted a portion of 
my contribution. I am represented to state that “It is 
quite safe to assume as standing charges any costs that do 
not necessarily increase with the output, and are solely con- 
trolled by the station load factor—viz., coal, water, stores, 
station maintenance and distributing costs,” which is, of 
course, absurd. 

My contribution to the discussion stated that :—* It is 
quite safe to assume as standing charges any costs that do 
not necessarily increase with the output, and are solely con- 
trolled by the station load factor, leaving as running costs 
those controlled by the plant load factor—viz., coal, water, 
stores, station maintenance and distributing costs.” 


e J. Horace Bowden, 
Borough Electrical Engineer and Manager. 
Poplar Electricity Works, 
March 15th, 1907. 


[The paragraph in question was printed exactly as 
received from our local correspondent, and unfortunately the 
error, which is certainly obvious, was not noticed. We 
regret that it occurred.—Eps. E.R. | 





The Cramp Neutralised Repulsion Motor. 


You will, I am sure, allow me a little space to acknowledge 
Mr. Fynn’s last letter. In January last, Mr. Fynn wrote : 
“T see nothing derogatory in acknowledging a mistake,” and 
that this is indeed the case his letter amply testifies, for he 
has not spared himself. 

I can only thank him sincerely for his courage in publish- 
ing his convictions, and undertake, so soon as I can, to 
explain the multipolar form of motor which I propose to 
build, and the results which I get from my tests. 

William Cramp. 

Manchester, March 18th. 





Prestwich Union Specification. 

I have just received Section A for the above work, and 
find that the engines must be made by Messrs. Willans and 
Robinson or Belliss & Morcom ; the superheaters are to be 
either Bolton’s or McPhail’s; valves to be Hopkinson’s ; 
separator to be McDougall’s; dynamos to be Holmes, 
Crompton, or Lancs. Dynamo Co.’s; instruments to be 
Crompton, Evershed, Elliott or Weston; battery to be 
Chloride, E.P.S., Pritchetts & Gold or Tudor make; dis- 
tribution boards, Dorman & Smith’s or Richardson’s ; arc 
lamps to be Angold or Gilbert ; lamps to be Brush, Stearn 
or Sunbeam ; tumbler switches, Dorman & Smith’s. 





The only things left for the tenderer are a £50 penalty 
per week for non-completion in a specified time ; the liberty 
to buy his screws and nails for the job where he likes ; and 
the glorious opportunity of taking all the responsibility for 
work carried out by sub-contractors, whether he cares to 
employ them or not. 

Such specifications are unfair to the electrical trade and 
also to the purchaser, as the market is narrowed too much. 
I am pleased to note that most of our consulting engineers 
have given up specifying Tom, Dick and Harry’s material, 
and the sooner the odd ones left do the same, the better it 
will be for all concerned. 


Disgusted. 
March 17th, 1907. 


Patents Protection Society. 


Careful observation through a long course of years has 
convinced me of the desirability of combination on the part 
of British manufacturers who have valuable patents to 
protect from infringement. 

It is a serious matter for a small firm when its patent 
rights are infringed by a large company with a great amount 
of capital behind it. Too often the small firm hesitates to 
“stand up” to the big company for fear of losing the day 
and being mulcted in costs. 

Initial steps are being taken to form an association under 
the title of the ** British Manufacturers’ Patents Protection 
Society.” The principal objects of the Society will be to 
provide funds to back manufacturers in maintaining their 
patent rights. These funds would be created by membership 
fees and a small percentage levied on compensation directly 
obtained for members of the Society in respect of patent 
infringement. 

It is believed that such a Society would have a great 
deterring influence on large manufacturing companies 
sufficiently unscrupulous to take advantage of the present 
isolation of the smaller concerns. 

Manufacturers and patentees interested in the subject are 
invited to communicate with the undersigned. 


E. M. Story. 
15, Strand, London, W.C. 
March 18th, 1907. 


Electrolytic Lighting Arresters. 


In the December (1906) issue of the Proceedings of the 
American Institute of Electrical Engineers there appears an 
interesting paper by Mr. R. P. Jackson on ‘ Recent Investi- 
gation of Lightning Protective Apparatus,” in which a pre- 
liminary notice of an “electrolytic lightning arrester’’ is 
given. In the paper this electrolytic arrester is claimed as 
a new invention. As, however, the identical apparatus was 
invented in this country in the year 1901, its recent 
re-discovery in America interests me, and I have thought 
that an account of some experiments carried out by the 
present writer in 1901 would be of interest to your readers. 

The invention in question was embodied in Mr. S. Z. 
de Ferranti’s English Patent No. 25,426 of 1901. Claims 
1, 2, 5 and 6 of this patent run as follows :— 


1. In the control of electric circuits, the combination of electric 
resistances having the property of building up resistance under a 
certain critical voltage, and breaking down in resistance above that 
voltage, with switches, substantially in the manner and for the 
purpose described. 

2. In the control of electric circuits, as claimed in Claim 1, 
resistance consisting of cells having aluminium or chromium elec- 
trodes in combination with a suitable electrolyte. 

5. In electric circuits, the combination of resistances as described 
in Claim 1, with an air gap to form a lightning arrester or static 
potential discharges, substantially as described. 

6. In electric circuits, the use of resistances as described in 
Claim 1, as safety resistances direstly connected across the mains, 
or from one main to earth, substantially as described. 


In the body of the patent the invention is described as 
follows :— 


My invention is also applicable in connection with lightning 
arresters for protecting lighting or power circuits, In this case I 
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couple a suitable number of cells in series with the air gap of the 
lightning arrester, a sufficient number being employed so that the 
sum of their critical voltages will be above the potential of the 
circuit to be protected. Should an arc then be established, the 
cells would permit current to flow due to the high potential and 
frequency of the lightning or static discharge; but when this has 
discharged the cells would choke back the current, and secure the 
interruption of the arc at the air gap. 

Again, I may employ cells of this character as a safety resistance 
against two mains, or from one main to earth, so that a material 
rise of pressure will break down the resistance of the cells, which 
will then allow current to flow; but when the abnormal rise of 
pressure has disappeared, the current through the coils will auto- 
matically fall to a small value as before. 

In all cases when alternating currents are used, the electrostatic 
capacity of the cells plays a part in their action, inasmuch as a 
certain part of the current flowing through is capacity current. As, 
however, more cells are introduced, this current diminishes as the 
effective capacity of the cells decreases and as the number con- 
nected in series increases. 


The above-mentioned English patent has been allowed to 
lapse. It would appear that in England the conditions under 
which the electrical industry is working are hardly advan- 
tageous to the development of such inventions. Firstly, of 
course, there is but a small demand here for high-voltage 
lightning protection, and, therefore, such work could not 
look for an immediate return. Secondly, such development 
work is very costly, and it was really financial considerations 
which, unfortunately, caused the whole thing to be dropped. 
However, the experiments made at the time were sufficient 
to show the great possibilities of the idea, and, judging from 
Mr. Jackson’s paper, I think we had in 1901 proceeded as 
far as he has now got in his work. It is to be hoped that 
Mr. Jackson will be more fortunate than we were, and that 
he will succeed in the commercial application of the device. 

The experiments carried out by the writer in 1901 had 
for their object the determination of the chemical and 
physical conditions for the best operation of the device ; the 
mechanical considerations necessary for a commercial 
apparatus were experimentally studied, and a number of 
experiments made under working conditions, of which the 
following short description must suffice :— 

A pile of electrolytic cells was constructed as represented 
in fig. 1. 








Kach unit consisted of a shallow aluminium dish, and they 
were placed one on the top of the other, and separated from 
each other by about } in. by pieces of insulating material. 
The dishes were filled with the necessary solution : 
bichromate of potash was one of the solutions used. By 
pouring the solution into the top dish slowly, all the dishes 
were filled in turn by the solution running from one dish to 
the other. It will be seen that the dishes form a kind of 
battery of cells, the upper and lower surfaces of each dish 
acting as cathode and anode respectively. Such a resistance 
was found to be an excellent arrangement for placing in 
series with a spark gap for the protection of conductors 
against lightning discharge. This follows from the property 
of the aluminium cell to resist the passage of electricity up 
to a certain point, and then to break down suddenly. For 
alternating currents, also, the cells act as a condenser of 
very large capacity. Placed in series with a spark gap, the 
latter can be set extremely near the working voltage, so as 
to form a very safe protection of the line. On a rise of 
potential, the gap arcs across and relieves the circuit, the 








electrolytic resistance instantly builds up resistance directly 
the pressure has fallen to the normal value, and effectively 
prevents a large rush of current from the generators, and 
also the existence of any electric surging which so often 
results from free arcing in air on high-tension circuits. 

A number of experiments under practical conditions were 
made, by kind permission of the chief engineer and resident 
engineer at the Wandsworth station of the County of London 
and Brush Provincial Electric Lighting Co. This is a two- 
phase system running at 6,600 volts, and the lightning 
arrester was connected between the bus-bars and earth, the 
former being fed by a number of generators totalling several 
thousands of horse-power. The spark gap used in series 
with the electrolytic resistance was of the horn type, and this 
was set slightly lower than it would be set in practice. This 
was to facilitate the sparking across of the horns. The 
action of the arrester tried was entirely satisfactory. The 
arc formed at the horns was quite small, and after running 
about two-thirds of the way up, it was quietly and noise- 
lessly extinguished. The horns were about 18 in. high. 
The resistance acted exactly in the way it was expected it 
would. At the instant of the passage of the current, the 
surfaces of each dish were covered with an innumerable 
number of tiny sparks, indicating the points where the non- 
conducting film broke down. 

Another series of tests was made at the Hull Corporation 
electric lighting station by permission of the chief engineer. 
The object of these experiments was slightly different from 
the above-mentioned ones. The system is 2,000-volt con- 
tinuous current. It was found practically impossible to 
switch off large currents from the generators. If one did do 
so, a rise of potential occurred, and the commutators flashed 
over. The electrolytic resistance was found to be peculiarly 
suitable for preventing this. As the system was continuous 
current, it was possible to connect the electrolytic 
resistance directly across the bus-bars without any inter- 
vening spark gap. This is possible by reason of the fact 
that there is no capacity current flowing through the device 
on direct current. The following was one of the experi- 
ments tried :—A spark gap, consisting of a pair of horns was 
connected directly across the bus-bars, having only in circuit 
with it a long thin fuse wire. On switching off any appre- 
ciable current, an inductive rise of potential occurred, which 
was evidenced by the thin fuse in series with the gap 
blowing. The electrolytic resistance was now also con- 
nected directly across the bars, and the experiments repeated. 
Even when rupturing considerably larger currents, no dis- 
charge across the gap occurred, and the fuse never blew, 
proving conclusively that the electrolytic resistance, or con- 
denser, effectually prevented any inductive rise of pressure. 
It should be mentioned that, in order to accentuate the 
effect, an oil-break switch was used for rupturing the current, 
and it may be added that the results obtaimed by breaking 
such a high voltage direct current on an oil-break switch 
were very instructive, if somewhat damaging to one’s clothes. 
These experiments at Hull were made at the time when the 
supply of a number of switchboards to the Hull Corporation 
was being considered by my firm. It was felt, however, 
that the electrolytic device was hardly ripe enough to put 
forward, as the Corporation was in a hurry for the boards in 
question. As a consequence, another arrangement of gear 
was got out and supplied, which has been described in the 
technical Press ; and as the high-tension continuous-current 
system of working has not been adopted anywhere else in 
this country since the date of the experiments, this matter 
has also been allowed to drop. 

In conclusion, I would like to add that, about the same 
time as the above-mentioned tests were made, I carried out 
a number of experiments on the use of these electrolytic films 
in wireless telegraphy. The idea I had was the use of the 
film as a detector, it breaking down under the influence of 
the etheric waves. Besides aluminium, the gaseous film of 
CO, formed on the anode when a solution of oxalic acid 
is electrolysed was tried. These experiments were likewise 
abandoned, but it interests me to notice that such a res- 
ponder has been lately practically applied by de Forest, and, 
I believe, others. 


Hollinwood, Lances.. 
March 4th, 1907. 


Charles C. Garrard. 
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ELECTRIC MOTOR VEHICLES AT 
OLYMPIA. 


THE use of electric automobiles in New York, it is well known, has 
been developed to an extent which puts London to sbame, and it 
is a matter for wonder why we have lagged behind so far in this 
respect. It may be that the frequent attempts to foist valueless 
“ patents” for electric motor systems and storage batteries upon 
the public at preposterous prices are chiefly to blame; we have 
done our best, not, we believe, without a fair measure of success, to 
expose these attempts and defeat their object, but we have also 
consistently expressed our confidence that in the course of time the 
high qualities of electrical automobiles would compel atten- 
tion, and that electric vehicles would multiply in the streets of 
London. 

We were therefore gratified to learn, on visiting Olympia, that a 
determined effort is to be made by the Extrctric Van, WaGon 
AND OmniBus Co., Lrp., to establish electric ’buses on a com- 
mercial basis, as well as private delivery vans, &c., in this city. 
We are informed that over 4,000 electric vehicles are in use in 
New York alone for commercial purposes, and as London roads are 
at least as good, and energy for charging batteries is now very 
cheap (1d. per unit in many cases), there is no good reason why this 
number should nct be equalled or exceeded here also. 





Fia. 1.—ELerectric AMBULANCE. 


The elements of success are doubtless to be found in the use of 
first-class material and workmanship throughout, and liberal 
design; the battery especially must be substantial, and large 
capacity (with corresponding fragility) must be sacrificed for 
strength and durability. 

We give herewith some views of vehicles made by the company 
in question, and equipped with Gould batteries. Fig. 1 shows an 
electric ambulance, speeded to 20 miles an hour; the “ Adams” 
Express Wagon (shown in fig. 2), of which 250 are in use, is a 
light vehicle for parcel delivery, &c.; and fig. 3 shows one of 21 
electric vans employed by a New York firm. 





Fia. 2.—Etrorric Express WaGon. 


We understand that the company are prepared to maintain their 
batteries in omnibuses for users. at an inclusive charge of 2d. per 
mile run. In the case of a 1-ton van, weighing 22 cwt. light, the 
battery of 44 cells weighs 12 cwt., and gives a radius of 40 miles on 
one charge, with a capacity of 230 ampere-hours. The average 
power is about 4°8 H.p., and the speed 10 m.p.h. The life of the 
battery is estimated at 6,000 miles, and its cost is £90. Allowing a 





total mileage of 12,000 miles, therefore, the cost of battery renewals 
is £60, or 1'2d, per mile. Atid. per unit, the cost of energy is given 
as £22 Os. 9d., or 0'44d. per mile run, These figures are given by 
the company for the Hagen cell, but, as abeve stated, the Gould cell 
will be employed. 

While we take no responsibility for the data here given, we 
welcome the proposal to press on the adoption of electric commercial 
vehicles, and wish success to its autbors, who, we believe, have 
exhibited on previous occasions at the Crystal Palace. 

(To be continued.) 





EXPORTATION OF ELECTRICAL PLANT, &c., 
TO AUSTRALIA. 


Mp. Deakin, Prime Minister of the Australian Commonwealth, has 
pledged himself that the first business to be taken up by his Govern- 
ment upon hisreturn to Melbourne from the Colonial Conference will 
be recasting the tariff, the Ministry basing their proposals upon the 
evidence given before the Royal Commission, which has been sitting 
upon the subject for the last two years in the various Federal 
States. Under these circumstances, the ofticial minutes of the 
evidence taken before the Commission, which have just reached 


Fic. 3.—Evectric Van. 


London, are of more than ordinary interest. Two small divisions 
of the six bulky volumes are occupied with the testimony of 
witnesses in regard to electrical machinery and electrical appliances. 
Their evidence was as follows:— 

Mr. C. E. Crocker, manager of the Kalgoorlie Electric Power and 
Lighting Co., giving evidence in Kalgoorlie, stated that his com- 
pany had imported electrical machinery during the last three years 
to the total invoiced value of £7,450, upon which the duty was 
£831, which was practically 11 per cent. The goods came from Great 
Britain, Germany and America. Practically no electrical machinery 
was manufactured in Australia. G. Weymouth & Co., of Melbourne, 
made a motor which his company had endeavoured to use, but 
they found it unsatisfactory in the working, and the price 
was £67, while similar imported motors cost only £17 10s., 
invoice price. Nearly all such motors were used on lower-grade 
mines around Kalgoorlie because electric motors were much cheaper 
to install than steam. His contention was that if the duties were 
reduced so as to allow more electrical machinery to come in, the 
mining industry would be greatly benefited, and possibly in time 
there would be sufficient demand in Australia for electrical 
machinery for local works to be started. His company found it 
impossible to use low grade engines to drive their generators. He 
was quite certain that it was impossible to manufacture electrical 
machinery in Australia at present owing to its restricted use. His 
company were getting a good many motors from Germany because 
their prices were lower than anyone else’s, and this he believed 
was due to a large extent to a combine of manufacturers. It was 
only after combining that they began to compete with the English 
and American makers, but he believed that most of the electrical 
motors now being brought into Australia were coming from 
England. In his company it took them more than two years to 
build up any business, simply because the electrical business had 
not been brought forward, and people were not familiar with it, 
until the use of electricity was established. On electrical plant 
the freight rate averaged from 30s. to 50s. per ton. 

Mr. D. C. Smith, electrical engineer at the Electric Light 
Station, Kalgoorlie, said they had two turbines at the electric 
light station costing f.o.b. London £1,907 each, ‘turbine and 
dynamo combined. Landed at Kalgoorlie, they cost £2,523, a 
total charge of 27 per cent.; of that amount £275 was paid in duty, 
which was about 14 per cent. There was no possible chance of 
either turbines or dynamos. being made in Australia at anything 















Vol. 60. No. 1,530, Manc# 22, 1907.] 





THE ELECTRICAL REVIEW. 469 











like the same price. If a factory capable of manufacturing this 
plant were established in Australia on the scale necessary for 
economic construction, it would, in a year, cut out all the work in 
Australia, and then stand idle for 20 years; therefore to encourage 
the establishment of such an industry would be bad business. The 
same remarks applied to all electrical machinery; general fittings 
such as those to which Jamps were fastened were all imported. It 
would be quite impossible to manufacture them in Australia at any- 
thing like the price of the imported articles. 

Mr. E. G. C. Barton, electrical engineer, examined at Brisbane, 
said that he had recently given up manufacturing electrical goods, 
and was now an importer and also a supplier of electricity, 
having a lazge interest in an electric light company. Although he 
had been driven out of the manufacturing business and was now 
an importer, his sympathies were protectionist. But he failed to 
see how many electrical goods could be made in Australia for many 
years tocome. He suggested a number of electrical articles being 
placed on the free list, as they could not be produced locally. 

Mr. Wm. WItson, scientific instrument maker, also examined 
at Brisbane, said he had been employed for some years in 
the manufacture of electric lamps at the Woodside Works, 
Glasgow, Scotland. He advocated a duty of 50 per cent. upon 
electric lamps, so that a manufactory could be started in either 
Sydney or Melbourne to meet the Australian demand, which he 
estimated at about 8 millions a year. No one would put money 
into such an undertaking if there were not a duty of 50 per cent. 
imposed to keep out the foreign article. In the course of his 
evidence he said that a local factory would make lamps superior 
to those that were imported, as he was told by electrical engineers 
that 10 per cent. of those imported now were defective. Australia 
was the great dumping ground for electrical goods which were 
defective, because if manufacturers had defective articles which 
they could not place in their own market for fear of having them 
returned, they sent them to Australia. The imported lamps now 
generally in use in Australia had to be renewed at the very least 
every three months. Lamps in continuous use only lasted one 
month. The best lamp known—the Edison-Swan lamp—which 
= 104d. landed in Australia, would not last for more than 1,000 

ours, 





| 





LEGAL. 


ROBERTSON Exectric Lames, Lrp., v. Toe Rosstone ELEcTRIC 
Lamp anD InLuminatina Co., Lrp. 


THis case came before Mr. Justice Swinfen Eady on Friday 
last on a motion by the plaintiffs for an interim injunction to 
restrain defendants from selling or offering for sale any electric 
lamps or apparatus used in connection therewith, not being of the 
plaintiffs’ manufacture, under the name of Robstone or any name 
comprising the word, or any other name so closely resembling 
Robertson as to be likely to deceive the public into the belief that 
the goods sold by the defendants were the goods manufactured or 
sold by the plaintifis. Defendants werea company formed for the 
purpose of selling electric lamps of a pattern lately discovered in 
Sweden by Messrs. Stone & Robson, who, with the object of identi- 
fying the lamps with that firm, affixed the name of one partner to 
half of that of the other. On behalf of the defendants, it was urged 
that no confusion could arise with the name of the plaintiffs, as the 
lamps were quite different in appearance. 

In the result, his Lorpsu1P held that, although the case was one 
of suspicion, it would be safer to deal with it at the trial. He 
accordingly directed that pleadings should be delivered promptly, 
so that the case could be tried early next sittings, and that the action 
should be set down at once for trial. 





Rating oF TRAMWAYS. 


THE appeal was heard on Monday of the Wakefield Corporation 
from the judgment of a King’s Bench Divisional Court reversing a 
decision of the Wakefield Justices that the undertaking of the 
Wakefield and District Light Railway Co. was rateable on its full 
net annual value. The company had tendered a sum calculated on 
the fourth of the net annual value, but this was refused, and a 
complaint was preferred before the Justices, who decided in favour 
of the Corporation. The Divisional Court, on appeal, reversed the 
decision on the ground that the railway was constructed under the 
powers of an Act of Parliament, and that the land was used only 
for the purposes of a railway. 

Mr, Lus#, K.C., for the appellant Corporation, said the Public 
Health Act of 1875 allowed three-fourths exemption from ithe 
district rate on railways constructed under an Act of Parliament, 
on land used only as a railway. The reason was that a railway, 
using the word in its popular sense, running on its own land, did 
not derive more than a fractional part of the benefit of the dis- 
trict rates. He contended, however, that this was a tramway 
traversing land, which under the provisional order itself, might be 
used by the public in their traffic along the street, and it undoubtedly 
derived as much benefit from the district rate as a tramway. 

Lord Justice Buckimy: Does it run on the land of the 
company ? 

r. LusH: It runs on land which forms part of the public high- 
way, but which is in the occupation of the railway company for 


rating purposes. 


Lord Justice Buoktry: The company did not purchase the 
land ? 

Mr. LusH: No. It got statutory authority to run on someone 
else’s land. The public are entitled under the order itself to use 
the land. 

The further hearing was adjourned till yesterday (Thursday). 





Emmott v. HEBpDEN BripcE District Counc. 


At the Leeds Assizes on the 15th inst., before Mr. Justice Lawrance, 
a claim was heard which was brought by Mr. Walter Emmott, 
electrical engineer, Halifax, against the Hebden Bridge District 
Council. Mr. W. J. Waugh, K.C., said plaintiff was a well-known 
electrical engineer, having an extensive practice in the North of 
England for 20 years, The action was brought to recover fees, in 
the first place, upon an agreement made in respect of the advising 
and construction of certain electrical works which were carried out 
by the defendants ; in the second place, with regard to advice given 
outside the contract. He claimed 5 per cent. on the amount of 
the tenders which were accepted by the local authority in connec- 
tion with the construction of their electricity works. Mr. Tindal 
Atkinson, K.C., said that the 5 per cent. was on tenders accepted 
by the Council, and the claim was based on the ultimate cost, 
instead of on the amount of the tenders as they were accepted. 
His Lordship decided that the plaintiff was entitled to be paid for 
what he did, by having 5 per cent. upon the tenders accepted. 
Defendants made a counter-claim in regard to the size of the 
engine for the works. Defendants alleged that a 250-H.P. engine 
was specified for with dynamos in proportion, and that plaintiff 
had advised a stand-by of another 250-H.p. engine in case of a 
break down. Defendants got a 100-H.p. engine, and they now 
sought to deduct the difference in value between the 250 and the 
100-H.P. engine. Contracts were made to the extent of £5,780. 
His Lordship gave judgment for the plaintiff for £100 and costs, 
and dismissed the counter-claim. 


F. A. Grover & Co., Lrp. v. THe Detta MeEtat Co. 


In the King’s Bench Division on Wednesday, March 13th, before 
Mr. Justice Darling and Mr. Justice A. T. Lawrence, sitting as a 
Divisional Court, the above case came on for hearing. 

The appeal was supported by Mr. C. A. Russell, K.C., and Mr. 
F. Sherwell Cooper ; and Mr. Ashton, K.C., and Mr. E. Grimwood 
Mears resisted it on behalf of the defendant firm. 

Mr. Russett explained that the action was brought by the 
appellants, Messrs. Glover & Co., electrical engineers, of Vine Street, 
Clerkenwell, against the respondents, the Delta Metal Co., of East 
Greenwich, to recover the balance payable under a contract to 
install electric light at their works. The action was referred to 
the Official Referee, and it came before Mr. Pollock, whose 
decision, he submitted, was erroneous in certain particulars. The 
main question turned upon the decision of the Official Referee 
with regard to the wires or cables used in part of the installation. 
He had held that they were not in accordance with the specification, 
and he had given the defendants, by way of deduction from the 
contract price, the cost of replacing those wires with such as in his 
opinion would be in accordance with the contract. There was no 
doubt, upon the documents and evidence, that the cables which 
were put in by the plaintiffs were those which the defendants’ 
engineer, Mr. Jenkinson, considered to be the cables specified. 
Both the material and the workmanship were to his satisfaction. 
Their lordships would have to consider, upon the terms of the 
contract and having regard to the powers of the engineer, whether 
it was open to the defendants to object that the cables were not in 
accordance with the contract. He submitted that the plaintiffs 
were protected by having followed the directions and orders of 
the person, who by the terms of the contract was made supreme in 
regard to the carrying out of the work. The contract was dated 
March 7th, 1905, and the amount of it was £840. The engineer, 
on completion, certified a net addition of £95 14s. 1d. for extras, 
and gave his certificate for £935 14s. 1d. During the progress of 
the work, £450 had been paid, leaving £485 as the balance claimed 
in this action. The defendants, however, had paid £250 into 
Court, leaving £235, the amount in dispute. Defendants had 
attempted to wipe out that by a claim for penalties for delay, but 
the Referee had decided against them, and in respect of that there 
was no appeal. He also decided against them on a counterclaim 
by expenses incurred in the supply of gas during the period 
before which the installation was ready, but in respect of two 
items, the wires and the dynamos, he held that the work 
was inferior, and that on that account they were entitled to 
be allowed £235, so that the plaintiffs recovered nothing, and 
the defendants got judgment, with costs. The defendants 
had just erected some new works at East Greenwich, and 
the plaintiffs were employed to supply two dynamos and erect 
them in the engine house, to put a main switchboard there, to put 
in four main circuits from there to the other four buildings with a 
distributing board in each, and from the distributing boards to put 
in sub-circuits to the lights. The offices and the managers’ house 
were to be lighted with incandescent lamps, and for the shops, and 
save for external lighting in the yard, arc lights were to be used. 
Part of the cables to be put in were to be heavily insulated and 
part lightly insulated, and the dispute arose as to which were 
to be heavily and which lightly insulated and also as to the kind 
of cable which would satisfy the description “lightly insulated.” 
Plaintiffs contended that the true view of the construction 
of the contract was that the conductors for the are lighting 
in the main shops was to be composed of lightly insulated con- 
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ductors, securely fixed to insulators of an approved pattern in the 
Same way as the four main circuits. It was alleged on the other 
side that the wire for the arc lighting was not to be the same as the 
wire of the mains, but was to be heavily insulated. The difference 
between the engineer and his employés, and between the plaintiff 
and the defendants, was not only whether the braided wire came 
within the description “lightly insulated,” but also whether lightly 
or heavily insulated wire was to be used. He submitted that the 
compact clearly drew the distinction between those wires which were 
to be run in casings and those wires which were to be in the open 
air, and wherever the wires had to be in casines, Mr. Jenkinson 
directed heavily insulated wire to be used, and in the other places, 
lightly insulated wire was to be used. The whole of the work was 
done in accordance with the samples which were submitted and 
approved. He submitted that the interpretation put by Mr. 
Jenkinson on the contract was the right one. Defendants relied 
very strongly on the clause in the contract, that no joints were to 
be used in the wires. The great objection to joints was making 
joints in casing. where they were not visible, and Mr. Jenkinson 
intended to exclude, and did exclude, all such jointing, and he did 
not allow any joints to be made in the incandescent wiring. The 
work could not be carried out without joints being used somewhere. 
The only joints made were for joining heavily insulated to lightly 
insulated wires. The contractors had done the work in the manner 
and with the materials the engineer told them the specification 
required. They could not have the contractors made entirely 
subject to the engineer, and the employer left free to dispute his 
decision when that decision was one they did not like. Defendants 
paid £250 into Court with appearance in satisfaction. Defendants 
put in a defence that no certificate had been given, and that such 
certificate was a condition precedent to the right to bring the 
action. 

The hearing was adjourned till March 14th, when Mr. ASHTON, 
K.C., addressed their Lordships on respondents’ behalf. He said 
that it was of extreme importance to the defendants, owing to the 
character of their works, that they should have insulated wire ; 
and he contended that the authority of the engineer was derived 
from the contract, and that in the contract there was not a single 
expression which allowed braided wire to be used. The contract 
further said that there were to be no joints; but, instead of having 
a separate wire bringing the electricity back, the plaintiffs wherever 
they could had made a joint between two, and sometimes three, 
lamps, thereby getting a common return and saving hundreds of yards 
of wire. This was a direct breach of the rules of the Institution 
of Electrical Engineers, with which the contract had to comply. 

Mr. Justice DarxinG, in giving judgment, said he was of opinion 
that the appeal must fail. He agreed with the Official Referee 
that the engineer had no authority so to vary the contract as to 
compel the defendants to accept what was admitted to be very 
inferior and less costly work than that provided for. His power 

_ was not so extensive as to enable him to say, when one thing was 
contracted for, that he would allow a totally different thing. The 
Official Referee said he compelled the defendants to accept what 
was very inferior and less costly work, and it was perfectly plain 
with regard to many matters they substituted a thing which the 
contract specially excluded, and the engineer said it would do. He 
should never dream of differing from the Official Referee on a 
question of fact, and he could not see that he bad applied a wrong 
rule of law or misapplied a right rule of law. He therefore 
thought the appeal should be dismissed. 

Mr. Justice A. T. Lawrence concurred, and the appeal was 
accordingly dismissed with costs. 


P.M.G. 7. NationaL TELEPHONE Co., Ltp. 


On Wednesday last week, in the Chancery Division of the High 
Court, Mr. Justice Swinfen Eady had before him a special case 
brought by the Postmaster-General against the National Telephone 
Co., to determine a point of law. 

The Attorney-General and the Solicitor-General appeared for the 
Postmaster-General, and Sir Robert Finlay, K.C., and Mr. Eve, 
K.C., were for the defendant company. : 

It was stated by the Attorney-General that an exclusive privilege 
had been given to the Postmaster-General, which extended 
hoth to telegraphic and telephonic stations of interchange. 
Under the Postmaster-General the defendants were licensees, 
and under an agreement they had certain privileges. <A 
system had been established and maintained of what they des- 
cribed as private wires, and the question for his Lordship to 
consider was whether or not those private wires were within the 
the exclusive privilege which statute had given to the Postmaster- 
General or fell outside it, and whether or not they were affected by 
the licence and agreement between the Postmaster-General and 
the defendants. In a few years’ time the question would be- 
come of great importance owing to the terms of purchase under 
the licensing agreement. The Post Office under three statutes, had 
got the exclusive privilege to which he had referred. There was 
an exclusive monopoly in the first material one in all messages 
transmitted by telegraph, but to that monopoly there was an 
exception, and the defendants said their system of private 
wire business fell within that exception. The Act of 1869 
conferred the privilege under which the Postmaster-General 
made the claim in the present action, and the exception was 
included in the following: ‘There shall be excepted from the 
said exclusive privilege of the Postmaster-General all telegrams of 
the following description, that is to say, telegrams in respect of 
which no charge is made, transmitted by telegraph, maintained or 
used solely for private use and relating to the business or private 

affairs of owners thereof.” Some years ago the question arose as 





to whether a telephone wire was a telegraph within the meaning 
of the Act, and it was held that it was. The class of wires in 
regard to which the difficulty had arisen was that in which a person 
might establish and maintain a wire which would bring him into 
convenient communication with some other person with whom he 
had business interests, such, for instance, as a means of communi- 
cation between a firm of shipowners, and a shipping agent who 
acted not only for a shipowner, but for a number of shipowners. 
It could not be said that the wire was established or maintained 
for the exclusive advantage of the person who was the owner of 
it, or who paid the defendant company for setting it up 
and maintaining it. What his Lordship had to consider 
in the case was whether or not that class of interchange 
was covered bv the monopoly vested in the Postmaster-General. 
The Attorney-General contended that it was so covered, and was 
not a private wire in the same sense that a private wire connecting a 
man’s house or his premises with his agent or servant, but was a 
means of communication between persons in common, and it was 
obvious that there the monopoly applied. 

The Soxictror-GENERAL maintained that a wire said to be 
private meant private to the person who owned or used it, and the 
moment a wire was made common to all persons instead of merely 
usable by one upon his own exclusive business it ceased to be 
private. 

Sir Ropert Frnuay, for the defendants, submitted that it was 
not a grammatical construction of process to say as his learned 
friends did, that a telegram must relate solely to the business affairs 
of the “owner thereof.” They could not so restrict the scope of 
the exception. There was hardly any kind of business that did 
not affect at least two persons. His submission was that private 
use meant use not open to the public. It was perfectly impossible 
to cut down the terms of exception so as to confine it to the case 
of a wire from one part of a man’s works to another, or from one 
office to another belonging to the same person. 

Mr. Eve contended that a wire was private as long as no charge 
was made for its use by others than the owner. 

On Wednesday, 20th inst., his Lordship gave judgment. He up- 
held the contention of the P.M.G., and said that in his opinion, the 
words “solely for private use” meant solely for the private use of 
the owner of the telephone, and did not include communications 
between two different establishments. 





TueRmit, Lrp., v. WELpITE, Lrp. 


Tus case of infringement of patent came before Mr. Justice 
Warrington last week, and after several days’ hearing it was 
arranged that the judge should witness the working of the process 
at some works at Harlesden. This his lordship did on Wednes- 
day last in company with counsel and several experts, but 
unfortunately in stepping back out of the way of sparks, Mr. 
Justice Warrington fell into a pit about 6 ft. deep and sustained 
such injuries that the case had to be adjourned for some days. 





Lonpon Unitep Tramways (1901), Lrp., v. ASSESSMENT 
COMMITTEE OF BRENTFORD UNION AND OVERSEERS OF THE PARISH 
OF CHISWICK. 


On Monday last week this case came before the Court of Appeal, 
consisting of the Master of the Rolls and Lords Jastices Vaughan 
Williams and Buckley, on the appeal of the Assessment Committee 
from a decision of a Divisional Court of King’s Bench affirming a 
decision of the Quarter Sessions. 

In this case the tramway comipany appealed to Quarter Sessions 
against a poor rate made for the parish of Chiswick on April 30th, 
1903, and the question for decision was whether the parochial 
principle ought to be adopted for rating purposes where a portion 
only of a tramway undertaking was in a certain parish. At Quarter 
Sessions the company contended that, in order to ascertain the rate- 
able value of the portion of the company’s undertaking in the 
parish of Chiswick the fairest method of valuation in the circum- 
stances was to arrive, in the first instance, at a rateable value of 
the whole of the undertaking, and then, after deducting the value 
of the indirectly productive part thereof, for the purpose of adopting 
the parochial principle as far as possible, to divide such rateable 
value amongst the parishes in which the undertaking was situated, 
according to the number of car-miles run in each parish during the 
period of 12 months. 

The contention of the Brentford Union was that the assessment 
should be calculated by following the portion of the company’s 
undertaking which was situated in the parish of Chiswick separately 
from, but as forming part of, the cost of the undertaking. They 
contended that the principle and method of making separate 
valuations in each parish was the correct method and principle 
applicable in the present case. 

The Court of Quarter Sessions held that the principle adopted by 
the company was not incorrect, allowed the company’s appeal, and 
reduced the assessment of the said portion of the company’s under- 
taking to a rateable value of £6,891. By agreement between the 
parties made subsequently to the decision of the Court upon the 
question of principle, the gross value was allowed to remain 
unaltered. 

The Divisional Court on appeal upholding the decision arrived at 
at Quarter Sessions, the Assessment Committee of the Brentford 
Union now appealed. 

Mr. Macmorran, K.C., and Mr. Cunningham Glen appeared for 


- the appellants ; and Mr. Balfour Browne, K.C., Mr. Roskill, K.C. 


Mr. Ryde and-Mr. Courthorpe Monroe for the .respondent com- 
pany. : 
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The Master oF THE Rotts, in giving judgment, said the case 
might be regarded as really one not involving any question of law 
for their decision, but merely a question of fact which it was not 
open for them to review. It had been repeatedly held that there 
was no absolute and invariable rule to be applied in the valuation 
of a peculiar kind of property such as a railway or tramway. There 
was an almost insuperable difficulty in applyirg the parochial 
system to the case of a tramway, and he could not find it suggested 
below that the car-mile principle was not proper to be adopted 
both as to receipts and as to outgoings. He was not prepared to 
say that the Quarter Sessions were wrong, and in his opinion they 
were quite justified in taking the view they had taken. 

Lorps Justices VAUGHAN WILLIaMs and BuckLey concurred, 
and the appeal was dismissed with costs. 


THORPE v. BERRY, HaRrison & Co. 


Tus case came before a Divisional Court of King’s Bench, composed 
of Justices Darling and A. T. Lawrence, on Monday, on the appeal 
of the plaintiff from a judgment of Judge Woodfall, after a trial 
with a jury at the Westminster County Court. 

It appeared from the statement of Mr. PoyeEn, for the plaintiff, 
that his client was the steward at some chambers or flats in Oxford 
Street, and defendants were a firm that attended to the electric 
lighting of the building, and the action was brought to recover 
damages in respect of personal injuries sustained by the plaintiff, 
owing to the alleged negligence of the defendants. It seemed that 
a Mr. Chivers, a representative of the defendant firm, on the day of 
the accident, was attending to the electric meter at the flats, the 
meter being in the cellar at the porter’s lodge. For some reason 
the door leading to the cellar was left open and unguarded, and 
the plaintiff being called, came and fell throvgh into the cellar, 
and sustained serious injuries. Plaintiff’s case was that a duty was 
cast on the defendants’ representstive to see that no “trap” was 
set for him, At the trial, the learned Judge, on the findings of the 
jury, entered judgment for the defendants, and the plaintiff now 
appealed on the ground that the learned judge had misdirected the 
jury, and also that on the finding of the jury, he was entitled to 
judgment. 
" After hearing Counsel on behalf of the defendants, their 
Lorpsuips thought there was clear evidence of negligence on the 
part of the defendants, and ordered a new trial. Mr. Justice 
Darling felt sure that the re-trial would result in a verdict for the 
plaintiff, and hoped defendants would realise this, and prevent 
further litigation. 


Frrrines, Lp. 


Mr. Justice PARKER, on Tuesday, heard a petition asking the con- 
firmation of the Court to a change in the memorandum of associa- 
tion of the above company, which was formed in 1902, to supply 
fittings in connection with installations of electric light and 
acetylene gas. It had been found, said counsel, that people who 
went in for installations liked to deal with a company that could 
supply them with all the materials necessary, and the proposed 
alteration would enable the company to supply all necessary 
“machinery, plant, engines, apparatus, appliances, fittings and 
things for the production, supply, or use of electric, gas, or oil 
light, or other illuminant.” 
His Lorpsurp sanctioned the petition. 








PARLIAMENTARY. 


Oxford and District Tramways. 


On Thursday last week, Lord Hylton’s Select Committee of the 
House of Lords commenced the consideration of the above Bill to 
transfer and vest in the Oxford and District Tramway Co. the 
existing tramway system in Oxford, and to authorise extensions to 
Headington and Woodstock. Mr. H. Lloyd, K.C , Mr. Hutchinson 
and Mr. Rostron appeared for the promoters, and Mr. Balfour 
Browne, K.C., and Mr. George Phillips represented the City of 
Oxford and District Tramways Co. (who now own the horse tram- 
ways), and a number of frontagers, while the London and North- 
Western Railway, the Oxford Corporation and the Thames 
Conservancy, who also opposed, were not represented by counsel. 
Mr. Lioyp, K.C., said that at present there were horse tramways 
in Oxford, and those tramways were constructed under various pro- 
visional orders extending from 1879 onwards. To these tramways 
the general provisions of the Tramways Act applied, and the Cor- 
poration had the power to purchase at various dates. That, how- 
ever, did not come into the question, because an agreement was 
come to between the existing tramway company and the Corporation, 
by which the Corporation was enabled to buy these tramways at 
a date which was fixed as the last day of last’ year at a price to be 
agreed or fixed by arbitration. Having made this agreement, the 
Corporation desired to modernise the system and work it electrically, 
and also intended working it themselves. They promoted a Bill for 
that purpose, but apparently the ratepayers were not enamoured of 
municipal trading, and did not desire the Corporation to carry on 
‘the undertaking themselves, and by a large majority they refused 
to give the Corporation the authority to proceed. The Corporation 
then advertised for tenders for a lease of the undertaking, 





and the existing horse company and the National Electric Con- 
struction Co. both tendered. After careful consideration, the offer 
of the National Electric Construction Co. was preferred. Negotia- 
tions took place, and eventually it was decided that the Corporation 
should pay for the undertaking of the old company with the money 
which the National Construction Co. would find, and then the Cor- 
poration would vest the tramways in the new company, and 
that was why he was there. They were asking that when 
the existing company had been paid their purchase money, 
the undertaking should be vested in his clients, and they 
would convert the system with the consent of the Corporation. 
It had been thought that by now the purchase’ would have been 
completed, but as a matter of fact, although arbitration proceedings 
were pending to settle the price as between the Corporation and 
the old tramway company, difficulties had been raised and delays 
had taken place, and the result was that the price was not yet fixed, 
and under the agreement the old company went on working until 
the price was fixed. In consequence of this the Bill had been 
altered so that their right of taking over the undertaking should 
not operate until the price had been fixed. If the arbitration had 
been completed, Mr. Balfour Browne, wonld have had no right to 
appear, because then the old tramway company would have ceased 
to exist, and how the old company was to be injured by the Bill he 
could not conceive. It was proposed to extend the tramways in 
various directions outside the city. The only opposition came 
from the old tramway company and from 48 inhabitants who lived 
along the proposed 14 miles of tramway. The agreement with his 
client took the form of an assignment to the company of the tram- 
ways for a period of 42 years, at the end of which time the Corpora- 
tion would be at liberty to purchase the undertaking as a 
going concern. Inasmuch as the Corporation would, under the 
usual circumstances, have had power to purchase at the end of 21 
years, arrangements had been made in consideration of the Council 
postponing their option for certain payments to be made, by which 
£800 a year would be paid to the Corporation pending electrifica- 
tion ; £1,100 a year for three years after electrification; £1,300 a 
year for the next three years; and £1,500 a year until the end of 
the term. He was not sure that the ratepayers were not right in 
opposing municipal trading, for by this arrangement the company 
found the money, constructed the works, and made the new tram- 
ways, and at the end of 42 years the Corporation could acquire 
the undertaking if itliked. He felt that the ratepayers had some- 
thing to congratulate themselves upon. With regard to the peti- 
tions, the National Electric Construction Co. had guaranteed the 
capital. Objection was made to thé proposed use of the Dolter 
system, but that system was in use in a number of places. The 
objection of the existing tramway company seemed to be that 
they were asked to tender for the lease, and that the promoters 
were given an assignment, but it was within the province of the 
Corporation to do this if they liked. No injustice would be done 
to the existing company, who would be paid the full price fixed by 
arbitration for their undertaking. 

Mr. GrorceE Hopkins, civil engineer, was called, and bore out 
the opening statement of Mr. Lloyd with regard to the terms of 
the agreement. He said it was intended to use the Dolter 
system of traction at an estimated cost of £288,000, including 
equipment and a fair number of cars. On the existing 54 miles, 
three million passengers had been carried, and the gross revenue 
was £16,000. Working on the same basis, he had estimated the 
gross revenue from the proposed 144 miles to be constructed, at 
£38,989, and the net revenue at £18,500. 

Cross-examined by Mr. Batrour Brownz, K.C., Witness said 
that they were under agreement to lay down the best system of 
traction, and they intended to use the Dolter system. That 
system was in use at Folkestone, Hastings, Torquay, and in York- 
shire. He knew that it had been said that the Lorain system 
was a better one, and Mr. Sellon, who had beer called in to give 
his opinion as to the best system, had favoured that system. Should 
the Dolter system prove unsatisfactory, they were bound to 
replace it by a more suitable system. It was true Mr. Sellon had 
estimated the gross revenue at £27,583, as against his estimate of 
£38,989, but Mr. Sellon had not calculated the same length of 
tramways. 

Re-examined by Mr. Hutcuinson, Mr. Hopxins said that the 
Corporation were absolutely protected, financially, regarding the 
scheme. 

Sir Wint1am Gray, a member of the Corporation, also gave 
evidence in favour of the scheme, and stated, in answer to Mr. 
BaLFouR Browne, that before the ratepayers’ meeting authorising 
the Corporation to sell the trams, and when the question of what 
kind of traction should be used was raised, an exhibition of the 
Dolter system was given in a public hall at Oxford. He did not 
know if the promoters had anything to do with it, nor would he 
say that it influenced the members of the Corporation regarding 
which system of traction should be used. 

On Friday, amongst the witnesses called was Mr. L. B. Franky, 
of the firm of Keyser & Co., hankers, of 21, Cornhill, who stated 
that his firm had raised upwards of £660,000 for tramway purposes 
for the National Electric Construction Co., and he had not the 
slightest doubt but that the £280,000 required for the Oxford 
undertaking could be raised, as he believed it would prove a 
remunerative undertaking. In all their transactions they had not 
found it necessary to make an appeal to the public. 

Mr, Cowntz, general manager and secretary of the National 
Electric Construction Co., gave evidence as to the various enter- 
prises in which that company had been concerned. 

Mr. BatFrouR-Browne, K.C., addressed the Committee on behalf 
of the existing tramway company, and said he did not know any 
other case where a company had been allowed, as in this case, to 
exploit another company -for its own benefit. If his undertaking 
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was being purchased by the Corporation, then he contended ‘that 
they could only lease it, or else part with it, by the-authority of 
Parliament. In such a case the ratepayers of Oxford would have 
been consulted, but by the Bill before them the ratepayers had never 
been consulted. 

The CHatrnmaN: But this is only a lease. 

Mr. Browne: No; it is an absolute sale of property. 

The Cuarrman: Itis oaly for 42 years. : 

Mr. Browne said the Corporation, by the agreement, sold the 
tramways absolutely for 42 years, and after that the Corporation had 
the right to buy them back. That was exactly the case with the exist- 
ing company. His clients’ tramways were laid down 21 years ago, and 
they were their absolute property till the 21 years had expired, and in 
the same way during the 42 years the tramways would be the 
absolute property of the new company. If the Corporation ‘had 
wished to sell their property they should have promoted the Bill, 
and the ratepayers have been given the opportunity of voting one 
way or another. He submitted that the Corporation had no power 
to sell, but only to lease, and hence the object of the Bill. He 
felt perfectly confident of this, and would ‘invite the Committee to 
hear the Lord Chairman of Committees on the matter. 

The CHarrman said they would certainly invite the Lord 
Chairman if they had any doubt. 

Mr. Batrour Browns said that when the Corporation purchased 
his clients’ undertaking they invited tenders for the lease, and why 
did they not carry out the idea? He would draw attention to 
Clause 5 of the agreement, which was most extraordinary. 
It said: “In consequence of such transfer, and the postponing 
by the Corporation of their right to purchase the -under- 
taking by this Act authorised, until a period of 42 years after the 
passing of the Act, the company shall pay the Corporation the 
costs and expenses incurred by them in relation to the purchase of 
that existing company, including the price paid to the original 
company, and the sum of £5,000 in settlement of costs and expenses 
incurred by the Corporation up to May 3i1st, 1906.” This was 
£5,000 paid to the Corporation by the promoters as a bribe. 

Mr. Hurcuinson protested against the use of such a word, and 
pointed out that this was a condition attached to the tender of 
any company wishing to tender. 

The CHarRMAN said it appeared to him that ‘certain conditions 
were laid down by the Corporation in the form of tender, and the 
payment of this £5,000 was one of the conditions. Mr. Balfour 
Browne’s clients tendered under the same conditions, and it was 
using rather a strong expression to say that it was bribery. 

Mr. BatrouR Browne said he would merely say it was an 
inducement to the Corporation. He submitted that the Corporation, 
by allowing the company to promote the Bill, were endeavouring 
to get round Parliament by aside wind. Tt was all very well to 
say that the Oxford ratepayers were getting the best of the bargain, 
but when the Corporation bargained with that company, they would 
have to “sup with a very long spoon indeed.” 

After conferring in private, the Committee announced that the 
preamble of the Bill was proved. 





Tramway Bills.—In the House of Lords on the 14th inst. the 
Middlesbrough, Stockton-on-Tees, and Thornaby Tramways Bill 
was read a second time, and the West Riding Tramways Bill 
passed its third reading. 


Birmingham Tramways Bill.—<At the sitting of the Select 
Committee, on Wednesday last week, further evidence was called 
against the tramway proposals. After conferring in private, the 
Committee rejected the tramway proposals. 


Manchester Corporation Tramways Bill.—On Thursday last 
week, the Bill promoted by the Manchester Corporation for the 
construction of about 34 miles of tramways in Sale and Ashton- 
upon-Mersey came before Lord Saunderson’s Select Committee of 
the House of Lords, but it was intimated that all opposition had 
been withdrawn, and consequently the Bill was removed from the 
list. The estimates for the proposed tramways are £38,000. 
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BUSINESS NOTES. 


Consular Notes,— Spam.—The Austro-Hungarian 
Consul at Bilbao, in a recent report, states that as there has 
recently been very little railway construction in the district, the 
demand for electrical materials for this class of work has been 
practically nil. There is hardly a village in the district which is 
not supplied with electric light, particularly if there is water power 
handy ; consequently, there is a large demand for electric incan- 
descent lamps. Moreover, a considerable quantity of small electric 
motors for industrial purposes have been installed in place of the 
steam motors previously in use. HKighty per cent. of the electrical 
plant imported is of German origin, the remainder is imported 
chiefly from France and Switzerland. In consequeuce of the rapid 
development of the use of electricity, works for the manufacture of 
incandescent lamps have been erected in Madrid and-Pampelona, 
whilst “4 Barcelona, motors and dynamos are aléo being manu- 
factured. 











TRANSVAAL.—The Austro-Hungarian Consul at Johannesburg, in 
a recent report, states that Austro-Hungary holds a good share of 
the trade in'cables ; the imports from that country into the Trans- 
vaal increased from £352 value in 1904, to £3,692 value in 1905; 
the increased trade is attributed to the quality of the Austrian 
goods. The Consul is of opinion that Austrian manufacturers 
should be able to compete most successfully in. this class of goods, 
not only with Germany and the United States, but also with the 
United Kingdom, in spite of the preference granted to the latter 
under the Customs Union Tariff. The great increase in the 
imports from the United Kingdom in 1904 was mostly due to the 
laying of the underground cable system for the Johannesburg 
electric tramway; the Consul considers that very probably the 
imports from the United Kingdom will considerably decrease in 
the years to come. The imports from Germany in 1905 showed a 
small increase ; the imports from the United States were almost the 
same as in the previous year. 


Russta.—In a recent report on the trade of Moscow in 1905, the 
Austrian Consul in that town states that there is a considerable 
opening there for cars for the electric tramways which are being 
substituted for the old horse tramways. The transformation in 
1905 was carried on only very slowly, but it is now being carried 
on with greater speed. The imports of electric cars in 1905 were 
valued at 269,000 roubles. In addition to the German cars, which 
take the greatest share of the trade, there were also some Austrian 
carsimported. Electric lighting materials form a not unimportant 
article of trade ; the imports in 1905 amounted to 823,000 roubles 
value, as against 853,000 roubles value in 1904. In these figures 
are included. unpolished metal apparatus and appurtenances, 118,000 
roubles ; polished metal apparatus, &c., 399,000 roubles ; and electric 
lamps of glass and porcelain, 306,000 roubles. Germany and 
Austria-Hungary hold the greatest share of the trade. 


Trade Statistics of France for 1905,—The Annual 
Trade statistics of France for 1905 which have recently been -pub- 
lished, contain some interesting details as to the trade in electrical 
goods. The imports of dynamo-electric machines in 1905 
amounted to 5,327,002 fr., as against 3,024,112 fr. in 1904, or an 
increase of about 77 per cent.; the imports from Germany doubled 
in 1905, and an’ increase of about 17 per cent. was shown in the 
imports from Switzerland ; these two countries now share the trade 
almost equally, and are far in advance of other countries. The 
imports of conductors (induits) for dynamo-electric machines and 
parts of electrical apparatus amounted to 3,221,775 fr. in 1905, as 
against 2,884,563 fr. in 1904; Germany now holds more than half 
the trade, the imports from the United Kingdom amounting to 
200,000 fr. in 1905. Arc lamps were imported to a value of 
73,000 fr. in 1905, as against 63,130 fr. in 1904, Germany supplying 
a little more than five-sixths of the whole trade in each year. The 
imports of electric accumulators were valued at 145,356 fr. in 1905 
(United Kingdom 114,000 fr., Germany 10,000 fr.), as against 
161,574 fr. in 1904 (United Kingdom 93,000 fr., Germany 59,000 fr.) 
Incandescent electric lamps were imported to a value of 470,832 fr. 
in 1905, as against 236,928 fr. in 1904, the imports from Germany 
having increased from 200,000 fr. to 415,000 fr. Tramway cars 
were imported to a value of 124,696 fr. in 1905 (United States 
96,000 fr.), as against 112,105 in 1904 (United States 95,000 fr.) 

The exports of dynamo-electric machines’ amounted in value to 
2,631,470 fr. in 1905, as against 1,526,712 fr. in 1904; the chief 
exports are to Belgium, Spain, French Colonies and Italy. Con- 
ductors for electric machines, parts of electric apparatus and 
electric arc lamps were exported to a value of 5,000,985 fr. in 1905, 
as compared with 4,190,576 fr. in 1904 ; the chief exports are to the 
United Kingdom, Belgium, Spain and French Colonies. Electric 
accumulators were exported to a value of 447,946 fr. in 1905 
(United Kingdom 168,000 fr., Algeria 96,000 fr.) as against 
578,416 fr. in 1904 (United Kingdom 359,224 fr., French Colonies 
92,008 fr.). The exports of incandescent lamps decreased from 
1,562,304 fr. in 1904 to 1,528,584 fr. in 1905; the exports to the 
United Kingdom in 1905 were valued at 600,000 fr., almost double 
the exports in 1904; on the other hand, the exports to Germany 
decreased from 540,000 fr. in 1904, to 204,000 fr. in 1905. The 
exports of tramway cars in 1905 were valued as 79,618 fr. as against 
87,044 fr. in 1904. 


Reduction of Capital.—Bastian Meter Co., Lrp.— 
A petition for reducing the capital of this company from £50,000 to 
£20,235 10s. is to be heard on March 26th before Mr. Justice 
Parker. 


Hull.—Messrs. D. Santonr & Co. (1906), Lrp., have 
just completed for the Hull Corporation a 180-xw. generator arma- 
ture, which they rebuilt and {re-wound to their own design. The 
firm make a speciality of this class of work, and have a suitable 
plant and department set aside for it, in their new London works. 


Combine Rumours.—A_ correspondent says it is 
rumoured that a fusion of interests is contemplated on the part of 
.-two firms engaged in the manufacture of electrical plant in the 
Manchester district, but nothing definite can be stated as yet. 


Correction.—With reference to the description of an 
electrostatic reflecting voltmeter, which we published in -our issue 
of March ist., Mr. Paul informs us that the sensitive a.c.-voltimeter 
should have been described as “Ayrton and Mather’s voltmeter,” 

-asthese gentlemen ‘are responsible for the principal ‘features of ‘the 
‘design. RA 5 
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Book Notices, — Zilettromotori Campioni ¢ Metodi di 
Misura delle Forze Elettromotrici. By Dr, G. P. Magrini, 
Milan; Ulrico Hoepli. 1907. Price L.2.—-This little book, 


bearing this year's date, and made up into pocket size, contains ° 


details of all the primary cells that have become known 
in practice, and of very many others which have never 
succeeded in obtaining a foothold outside of the experimental 
laboratory; not only this, but in the more useful types one 
finds information as to the modification that they assume in 
different countries. This comparison in regard to the Clark 
Standard cell is particularly interesting ; Messrs. Glazebrook and 
Skinner’s deductions (published in 1893) are accepted as the most 
reliable in connection with the standard cell, giving the voltage at 
1°4344 with a possible variation of 0°0007 volt, and further, that a 
current of 00001 ampere [can be taken from a cell per cm. sq. of 
zinc electrode without injury or greater reduction than 0°0002 volt 
per hour from the initial figure. In regard to each type of primary 
cell dealt with, information is given as to the exact result 
obtained with varying percentages of electrolytic strength, showing 
how the maximum voltage or the best lasting solution should be 
obtained. In the second part of the book, dealing with the 
measurement of electromotive forces, the author discusses two 
classes of instruments, one for measuring differences of potential 
where the creating cause may not necessarily continue and another for 
measuring electromotive forces. In connection with the first class, 
the Thomson electrometer, with the refinements of Addenbrooke, 
Curie, Dolezalek and others is fully described, as well as the care 
taken in manufacturing the best instruments and considerations for 
getting the most satisfactory results from the instruments when using 
them for comparative readings; a description is also given of the 
capillary electrometers of Lippmann and Ostwald, followed by 
measurements made with the ballistic galvanometer and a con- 
denser, and the methods adopted by numerous authorities in cal 
culating and deducing the most exact results. The last 30 pages 
the author devotes to what he .terms “industrial measurements,” 
for which purpose he states that it is not usually necessary to 
measure “ fractions of a volt,” but even in this field with the 
Carpentier potentiometer it is easy to read between 0°0001 and 
2°0 volts. 


Wissensucrtes aus dem Dynamobau fiir Installateure. By Ernst 
Schulz. (Vol. III of Bibliothek der gesammten Technik.) Hanover: 
Dr. Jiinecke. Price M.2.20.—This book is intended to give a 
general idea of the methods of operation and the practical possi- 
bilities of the various types of electrical machines, and is especially 
arranged for those in charge of electric plant, sellers of such plant, 
and others wishing to get an insight into the action of electrical 
machinery without having any special knowledge of electrical 
design. The first part deals with difect-current machinery under 
37 headings, arranged in no particular order and touching on such 
points as : The rating of electric machinery, revolutions per minute 
and belt speed, standard and special machines, shunt, series and 
compound motors, motors for intermittent work, armature reaction, 
reversing poles, reactance voltage, the speed regulation of motors, 
reversal of direction of rotation and of polarity, design and method 
of connecting starting resistances, testing, efficiency determination, 
faults and repairs of machines, &c. The second part deals with 
alternating-current single and polyphase machinery, and includes 
articles on the nature of an alternating current, periodicity and 
number of poles, phases, rating of polyphase machinery, star and 
mesh coupling, exciters, synchronous motors, parallel running, 
single and polyphase induction motors, transformers, single-phase 
commutator motors, &c. The language is admirably clear and to 
the point, and the treatment is unconventional and obviously based 
on an intimate personal knowledge of the subject. The explana- 
tions are, however, necessarily very much condensed, and it is 
probable that the class for whom the book is intended will have to 
take a gcod many of these on trust without attempting to under- 
stand them. The book concludes with an appendix giving a detailed 
discussion in simple language of the action of reversing poles on 
direct-current machines, The author considers these poles of the 
highest utility, and recommends their use on even quite small 
machines (from 1 H.P. upwards), as, though the price to the 
customer is no lower, he obtains a far better machine at the old 
price. The omission of an index should be rectified. 


Stromverteilungssyteme und Berechnung LElektrischer Leitungen. 
By Phil. Hafner. (Vol. IX of Repetitoriens der Elektrotechnik). 
Hanover: Dr. Max Jiinecke. 1906. Price M.8.—The subject of 
electrical distributing systems is one of the most important dealt 
with by the central station engineer, and a book like this, 
giving in simple language the fundamental considerations which 
determine the design of such systems, should prove of considerable 
service in removitig elements of guesswork from the subject. With- 
out being an exhaustive treatise, it deals with practically all the 
important points systematically with the aid of only the simplest 
mathematics, and with very numerous fully worked examples in 
which every step -is amply explained. A reader with no previous 
knowledge of. the subject would find little difficulty in following 
the book from start to finish, and yet the information given is 
generally in a form directly applicable to practical cases. Where 
necessary, references to the more advanced literature of the subject 
are given, The first two-thirds of the book are devoted to a 
thorough consideration of the two-wire direct-current system, 
including the calculation of sections and voltage drops under the 
various conditions, and the determination of the best number and 
sizes of feeders and distributing cables. Thealterations introduced 
by the three and five-wire systems are then gone into, and the last 
portion of the book deals with alternating-current (single and poly- 
phase) circuits, including the effects of self-induction, capacity, 











and loads of low power factor, and the determination of the most 
economical generator voltage for any given conditions, 

“Darlington as an Industrial and Residential Centre” is the 
title cf a small pamphlet received from the town oierk of Dar- 
lington, setting forth certain particulars regarding the nature and 
state of the trade of the town, and illustrating photographically 
some of its leading places of interest. 

“ Proceedings of the American Society of Mechanical Engineers.” 
Vol. 28, No. 7. March, 1907. Baltimore, Md.: The Society. 

“ American Society of Civil Engineers; Constitution and List of 
Members.” February, 1907. New York: The Society. 

‘‘ Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXVI, No. 2. February, 1907. New York: The Society. 
50 cents. 

Messrs. Whittaker & Co., of 2, White Hart Street, Paternoster 
Square, E.C., have published a new catalogue of the scientific and 
technical books issued by them. 

“The Physical Review.” Vol. XXIV, No.2. February, 1907. 
Lancaster, Pa., New York and London: The Macmillan Co. 

“The Railway and Commercial Gazetteer of England, Scotland 
and Wales.” Sixteenth Edition. 1907. London: McCorquodale 
and Co., Ltd. Price 10s. 6d. 

“Record of Sports” is the title of a neat pocket booklet of about 
140 pages issued by the Royal Insurance Co., 1, North John Street, 
Liverpool. For anyone who is interested in cricket, football, golf, 
motoring and, in fact, sport in any shape or form, its pages contain 
a fund of useful information concerning records made during a 
good many years. This is the fourth edition issued, and the 
records of various sports and games are taken from official sources. 
Among these statements are included the scores of the players at 
the Open Golf Championships, and summaries of the International 
and Inter-University contests, which, it is believed, have not 
previously appeared in print. 

“Manual of Electrical Undertakings and Directory of Officials 
for 1907.” Eleventh Issue. London: The Electrical Press, Ltd. 
Price 15s. net. 


Bankruptcy Proceedings.—F. B. Nicuotsox.—The 
adjourned first meeting was held on 13th inst. at the London 
Bankruptcy Court of the creditors of Frederick Baumgart Nicholson, 
a managing director of Nicholson & Robinson, Ltd. The debtor 
bas lodged accounts showing liabilities £777 15s. 2d. (unsecured, 
£322 153. 2d.), and assets valued at £257 1s.4d. According to the 
debtor’s statements, and the observations of Mr. G. W. Chapman, 
Official Receiver, he (debtor) commenced business in 1884 as an 
electrical engineer and contractor in partnership at 9, Victoria 
Street, S.W., but in 1890 the firm failed, and a small composition 
was paid on the liabilities, amounting to about £2,000. He subse- 
quently carried on a similar business in partnership until about the 
end of 1899, from which date he was alone until November, 1904, 
when his business was transferred to a private company, “ Nichol- 
son & Robinson, Ltd.,” then registered with a nominal capital of 
£2,000. The company took over the assets and liabilities, and the 
debtor was appointed first sole and later joint director of the com- 
pany ata salary of £300 per annum. In June, 1906, however, 
possession was taken by a receiver and manager on behalf of the 
debenture-holder. Since June, 1906, the debtor bas had only 
occasional work as a consulting engineer, for which he states £100 
is due to him. The failure is attributed by the debtor entirely to 
his liability under judgments obtained against him by the peti- 
tioning creditor for rent and dilapidations in respect of a lease of 
premises in Cromwell Place, South Kensington. In the absence of 
any proposal, the estate was left in the hands of the Official 
Receiver to be wound up in the ordinary course of bankruptcy. 

At a sitting of the London Bankruptcy Court last week, before 
Mr. Registrar Brougham, the public examinatfon was held. His 
liabilities were chiefly in respect of a photographic business, in 
which he was a sleeping partner. The examination was concluded. 

Morton & Sampson (W. Morton and W. T. Sampson, electrical 
and mechanical engineers, Trinity Buildings, Corporation Street, 
Warrington).—April 3rd is the last day for receiving proofs for 
intended dividend by J. G. Gibson, trustee, Byrom Street, 
Manchester. 

F, E. Wrtttams.—At the Birmingham Bankruptcy Court, before 
Mr. Registrar Whitelock, Frank Ernest Williams, electrical engi- 
neer, of 328, Coventry Road, Birmingham, appeared on his public 
examination, with liabilities £574 and deficiency £489. In reply 
to Mr. A. S. Cully, the OfficialiReceiver, the debtor said he was 29 
years of ago, and commenced business in March, 1905, as F. E. 
Williams & Co.—a mere trading name. Prior to that time he had 
been engaged as foreman to an electrical accessories firm at Truro. 
He started with £15 capital, and borrowed £150 from his father. 
Mr. Cully: How do you account for losing £145 up to August, 
1906? In the first place, it was due to getting out patterns, and it 
was about three months before one could get the article on the 
market, and wages were going on. You say it was legitimate loss 
in your trade ?—Yes. Well,.that being your position in 1906, did 
you not think it about time you consulted your creditors ?—No, 
because I had a contract for about £2,000, which I thought would 
enable me to carry through. Debtor added that he lost £60 on the 
contract owing to a rise in the price of metal, and partly to the 
fact that the article for which he had contracted, though mechanic- 
ally right was electrically wrong. Mr. Cully: Was not that a mis- 
take which your knowledge as an electrical engineer should have 
prevented ?—Certainly. The examination was adjourned until 
April 15th. 

T. E. R. Parriirs.—The first meeting of the creditors of Mr. 
T. E. R. Phillips, electrical engineer, of Liverpool, was held at the 
Official Receiver's office yesterday (Wednesday). 
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Catalogues and Lists.—Mussrs. JOHNSON AND 
Puiurrs, Lrp., Charlton.—New list (52 pages, with thumb index:to 
different sections) giving tabulated information concerning their 
wires and cables for electrical purposes. A score or more pages 
contain data concerning different classes of association cables, 
together with prices; non-association cables are next dealt with in 
a similar way, Paterson’s fireproof wires and cables, and sundry 
other lines following. The recent extensions to the firm’s cable 
works and their latest machinery, enable the company to accept 
orders for cables to be made to any practicable specification, 
including bitumen or paper-insulated, lead-covered and armoured 
electric light cables, and dry core telephone cables. We are asked 
to say that copies of this list can be obtained by anyone interested, 
on application to the firm. 

Caron Co., Carron, N.B.—Abridged catalogue (60 odd pages) 
containing particulars of their various castings, including wheels, 
furnace grates, manholes and many general lines. 

Messrs. Guest, Knsan & Netrieroups, Lrp., of Broad Street, 
Birmingham, have just reduced their discounts on iron and brass 
wood screws, and a revised list of discounts is now in circulation. 

Messzs. G. Straus & Co., Lrp., 211, Upper Thames Street, E.C. 
—12-page pamphlet, being a catalogue and price list of electric 
fans for desk, wall, ceiling and other service. Copies of the list 
will be sent on receipt of a request. 

Messrs. J. T. Wicniams & Sons, 73, Queen Victoria Street, 
E.C.—Circular relating to ‘‘ Gem ” electric lamps. 

CHLORIDE ExectricaL StoraGE Co., Lrp, Clifton Junction, 
Manchester.—Circular No. 17, relating to their battery and booster 
plant for the alternating-current station of Messrs. Harland and 
Wolff at Belfast. The Highfield booster is employed for con- 
trolling batteries for exciting the alternator fields. The battery 
consists of 112 CW8 Chloride cells in lead-lined wood boxes (1,000- 
ampere-hours’ capacity), arranged on a three-wire system, each half 
being in series with a Highfield booster. The neutral wire is only 
used in emergency for throwing over on to a set of c.c. bus-bars 
supplying power at 115 volts for portable tools or temporary work 
used in ship construction. The Harland & Wolff power-house 
contains three 750-kw. three-phase alternators and two 750-Kw. D.c. 
generators. The exciting current for all these machines is taken 
off the outers of the accumulator bus-bars. There is also a load on 
the battery bus-bars consisting of about 12 pumps, overhead cranes, 
four barring motors, &c. In parallel with the battery is a c.c. 

steam-driven set giving 250 amperes at 230 volts. 

Messrs. W.T. Guover & Co., Lrp., Trafford Park.—New catalogue 
(78 pp., approximately 8 in. by 54 in.) of their rubber insulated wires, 
cables, and flexibles. The tabulated matter is most clearly printed 
and neatly set out. Tables of details of standard sizes of con- 
ductors lead off and bring one to the different classes of association, 
non-association, and other manufactures of the firm, a handy thumb 
index facilitating the user’s reference to the various sections. 
Together with the catalogue, we have also received a copy ofa 
report by Messrs. Bertram Blount and G. L. Addenbrooke, record- 
ing their experience of Glover’s vulcanised bitumen class cables 
which they have submitted to exhaustive electrical, chemical, and 
mechanical tests. 

DrEvuTscHE TELEPHONWERKE, Berlin.—Finely illustrated 
brochure containing a full description in English of the com- 
pany’s telephone instruments and exchange equipments, as ex- 
hibited by them in the Milan Exhibition last year. 

W. T. Hentzy’s TeLeGRaPH Works Co., Lrp., London and 
North Woolwich.—80 pp. (84 in. by 11 in.) price list dated March, 
1907, containing full particulars in tabular form with prices 
brought out prominently in red, of their electric light cables and 
wires insulated with vulcanised and unvulcanised rubber, &c. 
Association and non-association cables, pure rubber wires, and 
flexible cords are all dealt with in turn. 

BrITIsH INSULATED AND HeEtspy CasieEs, Lrp., Prescot.— 
Several new publications for filing with those already issued. 
No. P 26 finely illustrates the Prescot cable grips for drawing 
cables into ducts; No. 22 describes the Prescot rail bonds for 
railway and tramway service; No. 23 deals with noiseless 
paper pinions; No. 21 with the trolley wheels; and No. 24 
with the company’s No. 6 electric welder. A 16-page publica- 
tion also received, contains information, together with admirably. 
executed illustrations, relating to feeder pillars for lighting and 
power distribution. 

THE Lonpon Exectric WiRE Co., Lrp., Playhouse Yard, Golden 
Lane, E.C.—This company has also issued a new trade catalogue 
setting forth full tabulated details of its different classes of electric 
light and power cables and wires. As in other cases, this revised list 
has been published in order to remove the inconvenience arising from 
the use of a list to which percentages have to be added, as has so far 
been the case. Dynamo brushes, instrument and resistance wires, 
fuse wires, jointing materials, ebonite sheets, rods, &c., are among 
the other manufactures listed in these 60 pages. 

Messrs. Roycr, Lrp., Trafford Park.—Leaflet illustrating an 
installation of eight of their 30-cwt. electrically-driven jib cranes, 
and also one of four of their electrically-driven capstans and 
13 standard fairleads supplied by them last year for the Neptune 
Street goods warehouse at Hull, of the Hull and Barnsley Rail- 
way Co. A few particulars of their duty and special features are 
given. Some figures are printed of the performance of the plant 
during a four days’ exhaustive test in December last. 


Receiving Stolen Goods.—At Birmingham on 18th 
inst., Wm. H. Waicut, 27, a marine store dealer, was sentenced to 
12 months’ bard labour for receiving 504 lbs. of new electric tram- 
way trolley fittings, the property of Messrs. Dick, Kerr & Co., Ltd, 
and a quantity of copper belonging to another firm. 








Trade Announcements.—Messks. Dyer & Youne, 
electrical engineers and contractors of Stansted, Essex, have 
recently moved into larger works, and have considerably increased 
their plant. They are now quoting for the supply of tramway 
supplies, including commutators, commutator bars and segments, 
armature and field coils, controller fingers and contacts, carbon 
brushes, &c., and have opened a department for complete repairs 
to armatures, a line in which they are now specialising. 

Messrs. F. Wooprin & Co., electrical engineers, 20, Frodsham 
Street, Chester, have acquired the electric wiring installation 
business of Messrs. Brook, Hirst & Co., electrical engineers, of 
Chester. 

Tue ILLUMINATING ENGINEERING Society has removed 
office to 25, West 39th Street, New York City. 

Mgssrs. Jonnson & Puiuuips, Lrp., of Charlton, have opened 
a department for the manufacture of their system of aerial rope- 
ways whose special merits are claimed to be: adaptability to 
curves, loading and unloading faculties, suitability for inclines up 
to one in two, and saving in cost of transportation. 


its 


Fire.—On the evening of the 12th inst. a fire occurred 
at ‘the stores of the Electric Ignition Co., Sampson Road North, 
Birmingham. 


Dissolution.—Mussrs. H. Hooper and F. W. Neary 
(Hooper, Neary & Co., electrical engineers and contractors, 220, 
Trafalgar Road, Greenwich) have dissolved partnership. Mr. 
Hooper will attend to debts, &c. 


Westinghouse Manufacturing.—We are informed that 
the British WESTINGHOUSE ELECTRIC AND MANUFACTURING Co., 
Lrp., of Trafford Park, Manchester, are, and have been for some 
time past, very busily engaged in their various electrical and engine 
departments. In turbines alone there are over 75,000 Kw. on order, 
mostly for erection in this country (London, Huddersfield, 
Rhymney, &c.), but quite a considerable proportion are to go to 
Japan, Russia, France and Melbourne. In turbo-generators for 
Giovi (Italy), St. Petersburg, Japan, Melbourne, abroad; and at 
home for London, Bristol, Neasden, Middlesbrough, &c., 
machines to the extent of 40,000 kw. total capacity are passing 
through the shops. One turbo-generator of 400-Kw. capacity 
is for the Czar of Russia, to light his Palace of Tsarskoe 
Selo, near St. Petersburg. The new type of gas engine, which has 
been on the market some five months, has, we are imformed, met 
with gratifying success, and orders aggregating 6,000 B.H.P. have 
been placed for delivery in Buenos Ayres, Gibraltar, Heysham 
(Docks), Runcorn, &c. In electrical car equipments, in addition 
to orders having been received from several other corporate bodies 
—including Bury and Coventry—the London County Council have 
placed an order for 300 car equipments and magnetic brakes. This 
is the largest of five consecutive orders placed with the company 
for car equipments. Weunderstand that out of a total of 1,050 
electriccars purchased by the L.C.C., 834 equipments and 1,040 
magnetic brakes are of the British Westinghouse Co.’s manu- 
facture. 


Club Dinner.—The first annual dinner of the British 
Westinghouse Engineers’ Club took place last Friday at the Grand 
Hotel, Manchester. The chair was occupied by Mr. J. 8. Pock, 
supported by Mr. N. Charlton, managing director of the company. 








LIGHTING and POWER NOTES. 


Belfast.—The Tramways and Electrical Committee on 
the 18th inst. recommended that twenty-five new double-deck cars 
should be ordered. A tabulated statement of the results of the tests 
carried out on the engines, supplied by Messrs. Combe Barbour, 
Ltd., for the purpose of ascertaining the amount of steam con- 
sumption, was read. 


Brighton,—The town clerk has been served with a writ 
for an injunction to restrain the Corporation from carrying on the 
electricity works at North Road so as to cause nuisance and annoy - 
ance to persons using or worshipping in certain churches and 
buildings adjacent. 


Carlisle—The Corporation has decided upon the 
following revised scale of charges for energy for power purposes, 
on the two-rate meter system :— 

September 15th to 30th from 4.30 p.m. to 10 p.m. 


October and November am ” ” 
December and January » 380 ,, pr 3}d. per unit, 
February and March ee *3 ” 


April 1st to 15th 98 B05, a 
Energy consumed during other hours 1d. per unit. 

Power consumers who take lessthan 100 units per quarterand 400 units 
per annum per Kw. installed will be charged 2d. per unit. Those 
who consume less than 30 units per quarter and 120 units per annum 
will be charged lighting rates. Hitherto a flat rate of 2d. per unit 
has been charged for power purposes, and it is hoped by the new 
scale now introduced to stimulate a demand for energy for power, 
and considerably improve the load factor of the station. A pre- 
liminary canvass of the district has been encouraging. Since the 
27th ult. about 60 u.P. of motors has been booked. 
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Canada.—Toronto.—The following is a comparison 
of the rates proposed to be charged by the Electric Power 
Commission with those at present charged by the Toronto 
Electric Light Co. :— 


Per year. Commission. Company. 
os ee ae ts «A “4 as $45.00 $180.00 
3H.P. .. des aA as ae oa $42.00 390.60 
5HLP... ee ay ‘- oe e 389.00 $90.00 

10 H.P. .. ee ae aa ee e %33.00 $60.00 
15 HP. .. ae oa oe Ba Pe 380.00 360.00 
25 HLP. . es av de oe rs $25.00 $54.00 
50 HP. ae at te “ +e $22.00 $51.00 
200 H.P. .. F 18.00 _ 


A few ones ago a oni was iiicorporated under the style of the 
Dominion Power and Transmission Co., with a capital of 
$25,000,000. It has been announced that the Cataract Power Co., 
of Hamilton, and its general subsidiary companies are about to be 
merged in this new company. The Dominion Co. has also a con- 
trolling interest in the Hamilton and Brantford Electric Railway 
Co., and the Western Counties Electric Co, of Brantford, is to be 
included in the merger. 

Niacara Fatzts (Ont.).—The Niagara Falls (Ontario) Power Co. 
is enlarging the capacity of its power house by an extension of 
160 ft., for two additional units of 12,500 H.P. each. 

Orrawa,—The City Council has decided to inquire of the Metro- 
politan Electrical Co. for terms on which the municipality could 
acquire control of the company’s plant. The completion of the 
plant would cost about $250,000, and 100,000 u.p. could be 
developed. 

The Minister of Inland Revenue is introducing legislation at the 
present session to provide for Government inspection of meters 
used in connection with the supply of electricity for power 
purposes. This is to afford users of electric power the same 
assurance as they already get in the case of electric lighting. 

Hauirax, N.S.—The successful tender for lighting the city was 
made by the Halifax Electric Tramway Co., at $65 for each 
2,000-c.P. enclosed arc lamp, and $21 for each 50-c.p. “Bernstein ” 
lamp. 


Continental Notes.—SwitzeRLaND.—The negotiations 
which have been under way for several years between the Swiss 
and the Baden Administrations with regard to the erection of a 
water-power station at Augst Whylen, near Basle, are now drawing 
to a satisfactory conclusion, and the work of construction will be 
begun in the course of the present year. The portion of the Rhine 
involved has an extent of 7:9 kilometres, the height of the 
waterfall being 8°4 metres. The effective power at the turbines is 
estimated to be 30,000 u.P. Power stations will be erected on 
both banks of the river.— Elektrotechnik und Maschinenbau. 

France.—The theatres and the large hotels and ca/¢s in Paris 
are reported to have taken precautions in view of the rumour that 
the electricians intend striking again. 


Ealing.—The L.G.B. has informed the T.C. that it will 
defer its decision upon the application of the Council for sanction 
to borrow £7,000 for the purchase of a 750-Kw. set, until the Council 
has considered the proposals of the Metropolitan Electric Supply 
Co., and informs the Board of the result. The Committee informed 
the Board that, after careful consideration, the Council was satisfied 
that it could generate eléctricity at it own works at far less 
than the cost of buying in bulk from the company at the terms 
offered, and that there did not appear any probability of the com- 
pany offering more favourable terms. It has since been arranged, 
however, that the engineer to the Metropolitan Electric Supply Co. 
shall meet the borough electrical engineer and the chairman of 
the Council, for the purpose of discussing an amended offer which 
will be submitted by the company. 


Hastings.—A L.G.B. inquiry was held on March 13th 
into the application of the T.C. for a loan of £4,400 for E.L. 
purposes. 


Ireland.—Delegates of the. counties of Kildare, Carlow, 
and Wicklow have just held a meeting and approved of a scheme 
for a joint consumptive sanatorium, which is to be provided with 
an E.L. installation, 

The Joint Committee of management of the Tyrone and 
Fermanagh Lunatic Asylum, at Omagh, has decided to employ 
an expert to estimate the probable cost of an E.L. installation. 


Kearsley.—The U.D.C. has been informed that the 
Lancashire Electric Power Co. does not intend to proceed with 
its application for an E.L. Order. 


Kettering.—The U.D.C. has applied to the L.G.B. 
for a loan of £3,500 for the extension of the plant at the electricity 
works, 


Leyton.—A private resident having asked the U.D.C. 
if it would consent to his taking a supply of energy from a 
local tradesman, the Council decided to reply that it could on 
no condition give its permission to such a course. A Councillor 
raised the point that the Council had'nothing to do with the 
matter, and that the latter had no power to prevent such a supply 
being give 


Long Eaton.—On the recommendation of the electrical 
engineer, the U.D.C. bas resolved to advertise for tenders, and 
appiy for a loan for extensions to the generating plant to meet the 
coming winter’s load. It is proposed to install a 500-Kw. set with 
boiler and accessories. 









Liversedge.—The U.D.C. has decided to consent to the 
application of the Electrical Distribution of Yorkshire, Ltd., for a 
prov. order for E.L., providing the compulsory area is satisfactory. 


London.—Sr. Pancras.—The district auditor, in his 
annual report upon the accounts of the B.C., says he finds that 
although £18,220 has, up to date, been transferred from the elec- 
tricity undertaking to the relief of the rate funds, these transfers 
have stripped the undertaking of any working balance outside of 
the sums shown as reserves. Of the £35,630 appropriated as 
reserve funds, but not invested as such, only about £10,000 was on 
March 31st last available for the purposes for which it was so 
appropriated (after deducting the £5,000 subsequently transferred 
to the rate funds). It follows that unless it was assumed that the 
amounts appropriated as a reserve fund were greatly in excess of 
the needs of the case, it must be held that the whole of the trans- 
fers of £18,220 to the rate fund had been premature. The E.L. 
Committee has had under consideration the question of encourag- 
ing the display of electrical fittings, &c., by electrical firms in the 
borough, and has resolved (subject to the usual sanction) that a 
rebate, for 12 months, of 50 per cent., as an experiment be allowed, 
in the case of bond fide electrical engineers and fitters, off the 
charges for energy supplied for display purposes 

Wootwicu.—The B.C. on the 14th inst. struck rates for the 
ensuing half-year, showing an increase in Woolwich of 1s. in the 
£ for the year, in Plumstead an increase of 1s, 4d. for the year, 
and in Eltham an increase of 6d. for the year. It was explained 
that these increases were chiefly due to the loss on the E.L. under- 
taking. 

HampstEaD.—The L.C.C. has sanctioned a loan of £10,390 for 
electrical purposes. The B.C. has resolved to carry out the fol- 
lowing works and obtain the plant named, in order to provide for 
next winter’s demand, and to improve the supply :—Three 
75-Kw. transformers, £306; feeders, £1,114; additional dis- 
tributors, £483. 


Mansfield.—The T.C. has received from the L.G.B. 
sanction for loans of £3,145 for mains, £402 for meters, £193 for 
excess expenditure, and £3,502 for new works. In respect of excess 
expenditure, £1,308 was applied for, and £1,115 was disallowed. 


Middlesbrough.—The T.C. has decided to accept the 
offer of the Cleveland Electric Power Co. for a supply of energy in 
bulk. 


Newcastle.—A correspondent informs us that the New- 
castle-upon-Tyne Electric Supply Company has arranged to drive 
a tunnel under the Tyne in order to carry its mains into Durham 
county. The tunnel, which will be driven from Wallsend to 
Hebburn, will be 1,015 ft. long, by 5} ft. internal diameter, and 
situated about 48 ft. below low watermark. It is stated that the 
tunnel is an alternative to a recent scheme for carrying mains across 
the river by means of two towers erected on the banks of the 
river. This idea, however, had to be abandoned. 


Newport.—The T.C. last week decided to apply to the 


L.G.B. ior sanction to borrow £10,000 for electrical purposes. 


Newquay:—The U.I).C. has accepted the tender of the 
Electric Lighting Co. for public lighting for seven years. 


Oldbury.—The U.D.C. has decided to transfer the 
E.L. Order to the Shropshire, Worcestershire, and Staffordshire 
Electric Power Co., who will pay the Council £600. 


Runcorn.—The U.D.C. has been notified by the B. of T. 
of the revocation of the E.L. order. 


Smethwick.—The T.C. on March 14th passed a resolu- 
tion, agreeing to transfer the E.L. order to the Birmingham and 
Midland Tramways Co. 


South America.— BuENos Ayres.—The Compania 
Allmana Trans-Atlantica de Electricidad has acquired an extensive 
area of land in Buenos Ayres on which to establish a large new 
generating station for lighting and power purposes. 

Rio DE JANEIRO.—The Rio de Janeiro Tramway, Light and 
Power Co. announces that the E.L. service in the city was inaugu- 
rated on March 17th, being operated with power derived from 
the preliminary water-power installation at Rio dos Lagos. 


Southampton.—The T.C. has reduced the price of 
energy for lighting by 4d. per unit. 


Wakefield.—The City Council has resolved to apply to 
the L.G.B. for sanction to borrow £7,250 for E.L. purposes. Of 
this sum it is proposed to borrow £754 for areas ao £4,800 for 
mains, and £1,314 for sub-stations, 


Willesden.—The U.D.C. is to enter into a three years’ 
contract with Messrs. McVitie & Price, biscuit manufacturers, for 
the supply of energy to their works at a flat rate of 1d. per unit for 
both light and power purposes. The minimum annual consumption 
is estimated at 160,000 units for power and 5,000 units for lighting. 


Willington.—The U.D.C. has decided to adhere to its 
resolution prohibiting the use of overhead mains by the County of 
Durham Electrical Power Distribution Co. The company — 
if overhead wires were used, to supply energy at 3jd. per unit, 
against 7d. if not allowed. 
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TRAMWAY and RAILWAY NOTES. 


eg 


Belfast.—With regard to the Cavehil] and Whitewell 
Tramways Bill, now before the House of Commons, the Tramways 
and Electrical Committee has resolved upon a conference between 
delegates of the Corporation and representatives of the company. 


Canada.—Toronto.—The following table gives an 
interesting comparison of the earnings of the Montreal and 


Toronto electric street railways for 1906 :— 
MONTREAL. TORONTO. 


Gross earnings .. os sk a as .. $3,100,486 $3,100,739 
Operating expenses Ses se =F a -- $1,850,719 $1,646,555 
Percentage of expenditure to gross earnings .. 59°69 %, 52°94 % 

Net earnings ne “ ste ss As .. $1,249,766 $1,463,224 
Percentage of net income on capital .. ie 17% 20 90 % 

Fixed charges .. ae os oe -s .. $163,599 £217,199 
Dividends .. ‘a ne a = as .. $700,000 $460,241 
Surplus ss : 524,770 $1,970,658 


Proportion paid to city under company’s charter $178,408 $348,963 
Passengers carried . ~ om ae .. 76,356,099 76,106,932 

Lonpon (Ont.).—A Canadian correspondent informs us that the 
South-Western Traction Co., running from London to Port Stanley 
by way of St. Thomas, has found its trolley system, which was 
patented at Budapest, Hungary, impracticable, and has been obliged 
to replace it with the system in use in Canada. 

Ortawa.—The report of railway statistics in Canada for the year 
ending Jure 30th, 1906, has just been laid on the table of the 
Dominion Parliament. In regard to electric railways, the report 
shows a total mileage at the end of June last of 813 miles. Ontario 
has 441 miles, and Quebec comes next with 198 miles. Net earnings 
for the year totalled $4,291,834 ; 12 passengers were killed, as 
compared with 30 in 1905. 





Carlisle.—The local tramway company has again intro- 
duced 4d. fares on its system. Halfpenny fares were abolished 
on January ist last, but that step has evidently not been 
satisfactory. 


Continental Notes.—IraLy.—A company has just been 
formed at Pallanza, on Lake Maggiore, under the title of the 
Societ’ Anonima Verbano per la Trazione Elettrica, and with a 
share capital of 3,000,000 lire. The object is the construction and 
working of an electric railway along the western shore of Lake 
Maggiore, from Intra vid Pallanza to Fondotoce, where it would 
cross the Simplon railway, and then proceed to Omegna on Lake 
Orta. It is proposed to equip the railway on the single-phase system 
devised by Dr. Finzi. The principal interests in the undertaking 
are those of the Banca di Busto Arsizio and the Nuione Elettro- 
technica Italiana of Milan, which will undertake the technical 
execution of the work. 

FRancE.—Orders have just been placed with the Westinghouse 
company at Havre for the electric material for the generating 
station and the rolling stock of the Tergnier-Anizy railway in the 
department of the Aisne, which the concessionaire company hope 
to complete by June of this year. The railway bas a length of over 
31 km., and offers only slow curves and rises of 7 per cent. It has 
the distinction of being the first in France which will be worked 
by single-phase high-pressure current on the Westinghouse system. 
The generating station, situated at Saint Gobain, will be equipped 
with two single-phase 300-Kw. alternators, at 25 cycles. The single- 
phase current will be produced direct at 3,300 volts and distributed 
along the line by means of an 8-mm. copper wire hung froma steel 
cable. The passenger carriages will be equipped with two 40-H.P. 
motors, while locomotives in the shape of freight wagons will be 
used to draw the freight trains.—Z’Eeclairage Electrique. 

Turkey —The Turkish Government has cancelled the concession 
to the Soci‘té des Tramways de Constantinople, which expires in 
1913, in favour of{a new one which will run to 1993. The company 
on its part undertakes to construct three new lines within a period 
of five years, and to double and extend certain others. It has also 
contracted to substitute electric for horse traction, and to take the 
necessary energy from the generating station which is to be 
established. 

Batearic Istms.—A scheme for the construction of an electric 
railway between Palma and Soller, on the island of Majorca, with 
which is conjoined the lighting of the latter town, has been pre- 
pared by the Industria Electrica de Barcelona and the Gramme 
Syndicates, and the necessary surveys are actively under way. 
The estimated cost of the prospected Palma-Soller railway is 
1,780,000 pesetas, of which 1,160,000 is allotted to the construction 
of a tunnel 2,116 metres long through the Alfabia mountain, 120,000 
being set aside for two smaller tunnels. The central station is 
estimated to cost 150,000 pesetas, the balance being for track 
work, &c. 

Huneary.—An electric railway is to be built connecting Heviz 
with Keszthely, at an estimated cost of 260,000 k. 


Liverpool.—An animated discussion occurred at the 
meeting of the City Council on 14th inst., when the Tramways 
Committee submitted a report of the consulting electrical engineer 
with regard to the building of tramcars at the Lambeth Road works. 
Mr. Stoddart opposed the idea, and moved an amendment to refer 
the matter back, while Alderman Williams thought the work could 
be done equally as well and cheaper by outside contractors. It was 
not a case of building an odd car now and then, but of spending 
£50,000. Cars, fully equipped and built at Preston, it was stated, 
cost £630, while those turned out at Lambeth Road cost something 
like £600 each. Inthe end, the amendment to refer the report 
back was defeated by 51 votes to 6, and the minute was adopted. 
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London.-—87, Pancrag.<~As a means of overcoming 
difficulties involved in the reconstruction of the tramway from 
Grays Inn Road to Pentonville and Caledonian Roads for electrie 
traction, the B,C, has suggested to the LC.C, the construc. 
tion of a bridge across the Metropolitan Railway, We learn 
from the daily press that the L.C.C. engineer is in informal com- 
munication with the railway company’s engineer on the subject. 

WootwicH.—The B.C. on the 14th inst., agreed to the adoption 
of the overhead trolley system for a tramway from Beresford 
Square to Wickham Lane. It further resolved to urge the L.C.C, 
to construct tramways from Wickham Lane to Knee Hill, and from 
Beresford Square to Eltham. 

L.C.C.—At the meeting on Tuesday, approval was given, subject 
to future revision by the present Council, of the former Council’s 
estimate of £2,050,000 for expenditure during the year 1907-8 on 
Acts relating to tramways, the Council’s Tramways and Improve- 
ments Bill (if it becomes law) and the Council’s Electric Supply 
Bill (if it is passed). 

The Highways Committee, which deals with tramway and 


electric lighting matters, was constituted as follows:—George . 


Alexander, Sir R. M. Beachcroft, A. Shirley Benn, Sir John Benn, 
F. Hall, Earl of Kerry, Isaac Mitchel], R. H. Montgomery, P. E. 
Pilditch, W. B. Stewart, W. W. Thompson, Lord Alexander Thynne, 
Henry Ward, D. S. Waterlow, and Howell J. Williams. 

City anp SoutH Lonpon Ramway.—We understand that the 
extension of this line from Islington to Euston is practically com- 
pleted, and that it will be opened for traffic about the 11th prox. 


Luton.—In regard to the recent decision of the 'I'.C. to 
apply for a loan of £14,500 for extensions of plant, mains, &c., it 
has since been decided to apply for an additional sum of £2,500 in 
respect of traction plant. ‘There is a possibility of tramways being 
shortly established in the town. 


Nottingham.—<An extension of the Corporation tram- 
ways to Sneinton was formally opened on the 14th inst. The 
work has been carried out by the Corporation under the super- 
vision of the city engineer. The extension comprises about three 
miles of double track. 

It is reported that the Corporation Tramways Committee has 
decided to abolish centre poles and to re-erect the trolley line on 
span wires. 


Paisley.—Final arrangements bave been made by the 
Paisley District Tramway Co. to proceed with the scheme of 
connecting Barrhead with the Glasgow Corporation system to 
Rouken Glen. 


Swindon.—At the recent monthly meeting of the T.C., 
the Finance Committee announced that it would be necessary to 
call for a rate of 1s. in the £ in respect of the compensation claims 
arising out of the tramway disaster last year. It was stated that 69 
of the 72 claims had been satisfactorily settled, the amount paid 
being £18,000. 


United States.—From the Railway and Engineering 
Review, we learn that an inquiry has been held into the recent 
accident on the New York Central R.R., when a surburban electric 
train on the Harlem division left the track. The jury brought in 
a verdict to the effect that derailment was due to excessive speed 
on a curve, which resulted in lateral pressure on the outer rail and 
thus sheared the spikes holding the rails to the ties. The railway 
company was held by the jury to be culpably negligent for the 
accident. A recommendation was passed that all railways in the 
state (N.Y.) be compelled to reinforce the fastenings of the outer 
rail on all curves by additional spikes, rail braces or increased 
super-elevation. Owing to lack of information, the speed of the 
train that left the track could not be determined. The jury 
further recommended that the company be compelled to install 
such recording instruments, or make such tests to determine the 
speed under varying conditions, as will enable its motormen to 
judge of the speed at which the trains are running. This informa- 
tion is to cover speeds at three different positions of the controller 
handle, and is to be tabulated and placed in a prominent position 
in the cab of each electric locomotive. Asa result of the inquiry, 
orders have been issued that trains within the electrical zone must 
not exceed a speed of 45 m.p.H. on the straight, nor more than 
35 M.P.H. round curves. 


York.—The tramways company having withdrawn its 
application for powers to construct electric tramways, the T.C. has 
appointed a Committee to consider the question of providing 
electric tramways for the city. 








TELEGRAPH and TELEPHONE NOTES. 


Australia.—The introduction of the toll system of tele- 
phone charges is being effected rapidly in Sydney, Melbourne and 
Brisbane. The new service allows of 1,000 free calls in the half- 
year. 


Wireless Telegraphy.—The Select Committee of the 
House of Commonsgappointed to consider the Radio-Telegraph 
oes aha began its sittings last week. (See also our “Notes” 
pages. 

At the end of this month the German warship Viveta will sail 
in the Atlantic for two months, to carry out experiments in wireless 
communication with the Nauen and other stations, for determining 
the distances at which communication can be established, &. . 





Rigas a aarai aaa 











ee ae eee ee ee Uh 
































Vol. 60. No, 1,580, Masox 22, 1907.] 


THE ELECTRICAL REVIEW. 






477 





Canada.—The Bell Telephone Co. has offered to allow the 
Corporation of Quebec to lay its wires in the company’s underground 
conduits, free of charge, instead of carrying them overhead. The 
company now owns 571 exchanges and 1,160 agencies, serving 95,145 
stations. The long-distance lines owned by the company amount 
to 43,400 miles of wire on 9,391 miles of pole line. The receipts 
for the year 1906 were $4,139,335, and the expenses $3,146,480, 
leaving a net revenue of $992,855. A dividend of $726,677 was 
distributed, and the reserve funds increased by $250,459. The total 
paid-up capital is $9,980,000, and the various reserve funds amount 
to $3,830,848, while plant and patents are reckoned at $13,738,001. 
The charge to subscribers in Montreal is $50, against $125 at 
Pittsburg, $100 in Cincinnati and $92 in Buffalo. 

The independent telephone movement flourishes in Canada. 
There are now six independent companies in Ontario covering an 
area of 38 miles x 12 miles, and subscribers have intercommunica- 
tion with all six systems. This work has been accomplished within 
a year, which goes to show that the independent movement in 
Canada has taken deep root, especially in the smaller urban 
districts, where it is still impossible to get Bell telephones installed 
at apy price. 


Message-rate System.—The veracity of the P.O. tele- 
phone meter has been called in question. Mr. W.H. Booth, writing 
to the Times of the 15th inst., complains of an excessive overcharge 
—40 excess calls in 17 days. Mr. W.H. A. Berry, in the Times of 
the 19th inst., complains of similar overcharges, which, however, 
he succeeded in defeating. 


Northern Nigeria.—In a recent report to the Colonial 
Office, Sir F. Lugard states that the Sokoto telegraph line was 
rapidly pushed forward during 1905, and notwithstanding the 
difficulties of transhipment and porterage at the Niger rapids, the 
line reached Jega, 90 miles south of Sokoto, before the end of the 
year. It isa permanent line throughout, on iron poles. It has 
been carried on vid Ambrusa (capital of the Gando province) and 
Argungu, and reached Sokoto on May 18th, 1906. The value of the 
telegraph line was demonstrated in the outbreak at Sokoto in 
February, 1906, when, in consequence of the telegraphic news 
received, the Governor was able to place reinforcements at Sokoto 
by about the same date that the news would otherwise have reached 
him. In fact, it was owing to the telegraph that a very serious 
situation was averted. The Zaria Bauchi section was completed as 
a temporary line on wooden posts, and the extension towards 
Bornu was completed within 25 miles of Nafada, on the Gongola, 
and had reached Gujba, in Bornu, early in March, where material 
for the forward extension had already been accumulated. The last 
50 miles of the Yola line were completed on permanent poles. During 
1905, 155 miles of permanent lines were constructed, and 205 miles 
of temporary, making a total of 1,291 miles of permanent line and 
410 miles of temporary line at the end of 1905. It is very urgently 
necessary that during the coming year the greater part of the 
temporary lines should be converted to permanent lines, or partly 
80, viz., by making every second or third pole of iron, since the 
destruction of the wooden poles by white ants renders their main- 
tenance very costly, and the lines are continually breaking down. 


Telegraphic Interruptions and Repairs :— 


OABLES, INTERRUPTED, REPAIRED, 
Paramaribo-Cayenne .. ee ae s -- Nov. £7; 1906.. ee 
Cayenne-Pinheiro ale eo ° ‘ . Aug. 13, 1902.. oe 


:) May 7, 1902 


St. Lucia-Martinique ‘ 
- May7, 1902.. ee 


Dominica-Martinique .. oe 
Curacao-Coro 

Curacao-La Guayra } Closed.. ee ee -- Jan. 12, 1906.. ee 
Curacao-Maracaibo 


Reissa-Issa and Reissa-Yemani (Yemen).. -- Oct, 22, 1902.. an 
Tarifa-Tangier . a ae oe -- Jan. 18, 1904.. ee 
Port Arthur-Chifu (Closed) ae ae a -- Mar.9, 1904.. ee 


Garachico-Santa Cruz .. ee oe ee -- July 12, 1906 .. ar 


as Palmas-Arecife ° sa .- Aug. 18, 1906.. 

New Brunswick-Prince Edward Island te -. Jan. 9, 1907 .. 
Odessa-Kilios ee ae < ae ae .- Feb. 9, 1907 .. 
Tenedos-Chio 4 a ies oe -- Feb. 13, 1907 .. a 
Panama-Buenav entura . os «< et .. Feb. 28,1907... Mar. 12 


St. Elena-Buenaventura 

Mozambique-Majunga .. ; wa ae -e 

Trinidad-Demerara aa es ee es a Mar. 13, 1907 . 
LANDLINES, 

Puerto-Barrios .. os eo Pe os s» Aug. 28, 1902.. oe 


. Feb. 28,1907 .. Mar. 12 





CONTRACTORS’ COLUMN. 


OPENINGS FOR New BvsInzss. 
ACCRINGTON.—Victoria Hospital; extensions to cost £10,000. Secretary of 
the Accrington and District Victoria Hospital Committee. 
ACTON, W.-—-Four villa residences (£1,€00 each). Edward Evans, architect, 
Lavender Hili, London, 8.W. 
Mission church and hall. G. P. Pratt, architeot, High Street, 
Acton, W 
AMBLESIDE.—Grammar school. Walker, Carter & Walker, architects, 
Windermere. 
AMMANFORD (CaRMARTHENSHIRE).—Council school (£7,447). Jones Bros., 
builders, Tirydail, Swansea. 
BELFAST.—Library in Donegal Road. Graeme-Watt & Tulloch, architects, 
77a, Victoria Street, Belfast. 
BIRKENHEAD.—Wards at workhouse (£4,600). R. Rothwell, builder, 
Birkenhead. 
Additions to infirmary and nurses’ home (£5,987). H. Vickers and 
Son, builders, Waterway Street, Nottingham. 
BLACKBURN.—New warehouse for the Lancashire and Yorkshire Railway 
Co. . C. Irwin, Secretary, Hunts Bank, Manchester. 
BRADFORD.—High- class school. R. Calvert, architect, Forster Square, 
Bradford. 


BRITHDIR (Carpirr).—97 houses. J. L. Smith, architect, Aberdare. 

BURNTISLAND (Fir£).—Restoration of Parish Church. Sir R. Anderson, 
architect, Edinburgh. 

BURTON-ON-TRENT.—Court house and police station (£10,000 and £12,000 
respectively). H. Beck, architect, 10, High Street, Burton-on- 
Trent. 

CARDIFF.—Extensions to chief post office. H.M. Office of Works, Storey’s 
Gate, London, 8.W. 

CHESTER.—Public school. H. Bestwick, architect, Newgate Street, Chester. 

CHICHESTER.—A secondary school is to be built by the County Council. 


CLONMEL.—Lunatic asylum; extensions to cost £2,700. 
DENNY, N.B.—New P.C. Chambers (£1,300). Messrs. Hamilton, architects, 
Falkirk. 
DUDLEY.—Wesleyan church. A. Gammage, architect, 7, Priory Street, 
Dudley. 
DUNDEE.— Offices for Messrs. James Watson «& Co., distillers. 
Boiler and economiser house for Messrs. H. Boase «& Co., Ltd. 
EALING, VY.—Extensions to Town Hall (£4,500). Charles Jones, borough 
surveyor. 
EDINBURGH.—St. Andrew’s Home of Mercy at Joppa. E.C. H. Maidman, 
architect, Edinburgh, 
Scottish National Exhibition, 1908. Plans invited by competition, 
. Marchbank, secretary, 45, York Place, Edinburgh. 
Susan Post Office extension. W. T. Oldrieve, H.M. Office 
of Works, Edinburgh. 
FLEETVILLE (Sr. Atsans).—Council schools.) U. A. Smith, county 
surveyor, Hatfield. 
GLASGOW .—New premises for the Glasgow Liberal Club (£22,000). 
GOLCAR.—Houses (electric light decided upon). S. M. Balmford, architect. 
Longwood. 
HERTFORD,.—Additions to Haileybury College. J. W. Simpson and 
M. Ayrton, architects, 3, Verulam Buildings, Gray’s Inn, W.C. 
HUDDERSFIELD.—Mission and labour home. W. Cooper, architect, 4, Kirk- 
gate Buildings, Huddersfield. 
Shops, offices, and warehouses. J. Kirk & Sons, architects, 
John William Street, Huddersfield. 
KENDAL.—Public library. T. F. Pennington, architect, Norfolk 
London, W.C. 
KIRKHAM (Prestox).—New cotton mill for the Kirkham and Wesham Loom 
and Power Co., Ltd. 
LEEDS.—New exchange. P. Robinson, architect, Yorkshire 
Albion Street, Leeds. 
LONDON (BETHNAL GREEN).—Additions and alterations to workhouse. D. 
Thomas, clerk to the Guardians, Bishops Road, Victoria Park, 
N.E. 


Street, 


> Post Chambers, 


(BERMONDSEY).—Metal refining woiks. E. Crosse, architect, Ber- 
mondsey Square, y 
(CHEAPsIDE, E.C.)—Shops and offices. Jones, Lang & Co., 3, King 
Street, E.C. 
(HackneEY).—Erection of pavilion at infirmary. F. R. Coles, clerk to 
Guardians, Hackney Union, Homerton, N.E. 
(LEwisHaM).—Chureh (of England). Foundation stone to be laid 
in May. 
(C1ry).—Shops and offices in Queen Victoria Street. E. H. Adams, 
builder, Chichester House, Chancery Lane, W.C. 
(St. Pancras).—Warehouse and factory for Messrs. Chappell & Co., 
pianoforte manufacturers, 50, New Bond Street, 
(ToTTENHAM).—Theatre of Varieties. Wylson & pee architects, 
16, King William Street, F.C. 
(ToTTENHAM).—Two = tories. J. H. Clarke & Co., builders, 105, 
Barnsbury Road, 
(Kine’s Cross).—Fac ters and warehouse for the Metropolitan 
Railway Surplus Lands Committee. 
(STOKE NEWINGTON).—Warehouse. S. Goodall & Sons, 85, Dynevor 
Road, Stoke Newington, N. 
(PiccaDILLy, W.).— Offices and flats for Royal Insurance Co. In, 
Albemarle Street, W. 
(HAYMARKET).—Offices for J. Dewar & Sons. J. Simpson & Sons, 
builders, 48, Paddington Street, 
(CocksPUR STREET).—Offices for Gr and Trunk Pacific Railway. 
Holloway Bros., builders. 
(IsLINGTON).—Extensions to the Agricultura] Hall (£20,000). 
(HAMPSTEAD).—Ten shops in Finchley Road. R. L. Pearce, 
architect, 100c, Queen Victoria Street, E.C. 
LYDNEY.—Hospital. H. H. Dyer, Son & Winterburn, architects, 
Northampton. 
MACCLESFIELD.—Secondary schools. H. Bestwick, architect, Newgate 
Street, Chester. 
MAIDSTONE.—Council school. T.F. Bunting, borough surveyor, Fairmeadow, 
Maidstone. 
MANCHESTER.—Extensions to Victoria Dental Hospital in Oxford Road, 
Manchester. C.H. Heathcote & Sons, architects, Manchester. 
New soap works at Dunston. Secretary, Co-operative Wholesate 
Society, Manchester. 
New Synagogue at Higher Broughton. Gunson & Sons: 
architects, Manchester; Burgess « Galt, contractors, Ardwick» 
Manchester. 
NEWBURGH (Fire).—New bank. F. Storrar, architect, Cupar. 
NEWPORT (Mown.).—Hotel and restaurant. W. Gardner, architect, Victoria 
Place, Newport, Mon. 
OVENDEN (Ha tirax).—Baptist church. A. Sharp, architect, 19, Market Street» 
Bradford. 
PEMBERTON.—Large weaving mill. R. Pennington, architect, Wigan. 
PERTH.—New northern district school, and extension to southern distriet 
school. 
New hall for Guildry Incorporation (£3,234). 
PONTLOTTYN (Gtiam.)—New library. 
PONTYPRIDD.—Detached residence and outhouses. T. E. Richards, archi- 
tect, Market Square Chambers, Pontypridd. 
PORT TALBOT.—New premises for Messrs. Griffiths & Sons, clothiers, New- 
port. R.O. Clark, architect, Port Talbot. 
SALFORD.—New Central Congregational Hall. Manchester and District Con- 
gregational Board, A. A. Haworth, M.P., treasurer. 
SHEFFIELD.—* Edgar Allen” library at the University. Gibbs & Flockton, 
architects, 15, St. James’s Row, Sheffield. 
SMETHWICK.- School and manual instruction centre (£6,894). B. White 
house & Son, builders, Birmingham. 
SOU THEND-ON-SEA.—Extensions to Rochford Workhouse (£2,437). F. & E. 
Davey, builders, Southend-on-Sea. 
Wesleyan church. Gordon & Gunton, architects, Finsbury 
House, Blomfield Street, London, E.C. 
SOUTHPORT.—New Baptist Church. Rev. J. J. Fitch, Hoghton Street, 
Southport. 
SUNBURY (Mripptesex).—Factory for Wall-Paper Manufactureis, Ltd., 126 
High Holborn, W.C. 
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WALLINGTON (Sunrey).— Wesleyan church. F. Windsor, architect, ], High 
Street, Croydon. 
WELLINGBOROUGH.—Hotel 
Wellingborough. 

WEMYSS (Firz).—New schools at East Wemyss, Buckhaven and Denbeath 
(£30,000). Clerk to the School Board, Parish of Wemyss, Fife. 

WEST HAM.—Enlargement of school at Silvertown for the Education Com- 
mittee. 

WILTON (Lancs.).—New spinning mill (electrical plant), Mr. Temperley, 
architect, Bolton. 

WOLVERHAMPTON,—New nurses’ home and improvements at the General 
Hospital. A. W. Worrall, architect, North Street, Wolver- 
hampton. 

WORCESTER.— Warehouse, &c. (£13,490), for Messrs. Kay & Co. J. Dickinson, 
builder, Derby. 


(£2,295).—Goodman & Murkitt, builders, 





CONTRACTS OPEN and CLOSED. 


OPEN. 
Belgium.—March 30th. The municipal authorities of 


Liége invite tenders for a central station. For further particulars 
see our issue of January 25th. 


Bolton.—March 28th. Materials and stores for the 
electricity department. See “ Official Notices ” March 15th. 


Bolton.—March 28th. One 2,000-H.p. steam engine 
complete for the electricity department; also one 1,500-kw. three- 
phase alternator. See “ Official Notices” March 15th. 


Bremen,—April 4th. The Prussian Government Rail- 
ways require tenders by April 4th for an electric travelling crane. 
Particulars may be obtained on payment of 1s to the Kisenbahn- 
bau inspection, 3, Werderstrasse, Bremen. 


Bristol.—April 9th. Supplies (carbons, motors and 
siarters, joint and junction boxes) for the Electricity Department. 
See “ Official Notices” to-day. 


Cheltenham.—March 22nd. One 1,000-Kw. turbo- 
generator, condensing plant, steam and other piping, &c., for the 
Corporation electricity works extensions. See “ Official Notices” 
March Ist. 


Copenhagen.— April 11th. Three motor-generators or 
converters, each of 1,000 kw., for the Corporation. See “ Official 
Notices” March ist. 


Derby.—March 25th. Lighting and traction panels for 
electricity works switchboard for the Corporation. See “ Official 
Notices ” March 15th. 


Edinburgh.—April 8th. 


Materials for the Corporation 
electricity supply department. 


See “ Official Notices ” to-day. 
Egypt.—The Egyptian Ministry of. Public Works, at 


Cairo, has just invited tenders for the installation of an electric 
lighting plant at the railway stations at Korimat and Hiessi. 


Gateshead.— March 26th. The Gateshead and District 
Tramways Co. require tenders for the rights of advertising on their 
cars for a period of five years. See “ Official Notices ” March 8th. 


Glasgow.—March 25th. Steam turbo-alternators with 
condensing plant for the Pinkston generating station. See ‘Official 
Notices ” February 22nd. 


Govan.—March 25th. Electricity department stores for 
one year. See “ Official Notices ” March 8th. 


Handsworth.—March 25th. Low-tension distributor 
cable for the U.D.C. Specification, &c., at the generating station, 
Pier’s Road. 


Holland.— April 4th. The provincial authorities at 
Haarlem are inviting tenders for an installation of electric lighting 
along the North Sea canal. 


Iceland.—March 31st. The Reykjavik Town Council 
is open to give a concession for the supply of electrical energy and 
gas. See “Official Notices” December 7th. 


India.— March 25th. The Bombay, Baroda and Central 
India Railway Co., of 2-4, Bishopsgate Street Without, E.C., is 
inviting tenders for a motor-driven air compressor. 


Islington.—April 4th. Meters for the B.C. See 
“Official Notices” to-day. 


Italy.—April 15th. The British Vice-Consul at Spezia 
notifies that tenders will he received at the Royal Arsenal (Contract 
Offices), of Spezia, for the supply to the Italian Navy, at Spezia, of 
two three-phase 100-xw. converters, for the estimated total value 
of 11,000 lire (about £440). A deposit of 1,100 lire (about £44) 











will be required to qualify any tender. The special conditions of 
contract may be seen at the Ministry of Marine, Rome; at the 
Directorates-General of the Royal Arsenals, at Spezia and Naples ; 
at the Technical Offices of the Navy, Genoa; and at the principal 
Chambers of Commerce in Italy. Tenders should be made out on 
Government stamped paper of one lira, which can be obtained from 
the Italian Consulate-General in London, 44, Finsbury Square, E.C. 
Local representation is necessary. The expenses of registration, 
printing, and stamp duty are payable by the successful tenderer. 


Lancashire & Yorkshire Railway.—April 1st. Stores 
for one year, including signal and telegraph fittings, also electric 
light and other wires. Particulars from Mr. Waring, stores depart- 
ment, Osborne Street, Manchester. 


L.C.C.—March 26th. Installation of electric light, bells, 
telephones and fittings, and wiring for motors, at the London Day 
Training College, Southampton Row. See “Official Notices” 
March 8th. 


Newceastle-upon-Tyne.—April 2nd. Construction and 
erection of electric cranes on the Quay, for the Corporation. See 
“ Official Notices” March 8th. 


Perth (Western Australia).— March 25th. Lead- 
covered paper-insulated telephone cable. See our issue of Feb- 
ruary Ist. 


Prestwich.—April 4th. Electrical equipment comprising 
(a) generating plant and motors; (8) lifts and hoists; (c) bells and 
telephones, for the new infirmary at Blackley. See “ Official 
Notices ” March 8th. 


Roumania.—March 27th, 29th and 31st. The Director 
of Posts, Telegraphs and Telephones, at Bukarest, requires tenders 
as follows :— 

March 27th.—2,000 zinc plates. 
March 29th.—2,000 Leclanchi: cells. 
March 31st.—Annual (sundry) supplies. 


Shettield.— March 25th. Machines for regulating the 
power factor of an a.c. supply system for the electric supply 
department. See “ Official Notices” February 15th. 


Spain.—March 31st. The Harbour Works authorities 
at Huelva are inviting tenders for the establishment of a central 
station for the supply of the necessary electrical energy required 
for lighting and power purposes at the harbour. 


Spain.—The municipal authorities of Fuenllana (Ciudad 
Real province) have just invited tenders for the concession for the 
electric lighting of the town during a period of five years. 


Sunderland.—<April 11th. Stores for the tramway 
department. See “ Official Notices” to-day. 


Wallasey.— April 15th. Stores for the electricity 
department. See “ Official Notices ” to-day. 


Witney.—April 2nd. Gas engine and dynamo, and 
suction gas plant for the. Witney Electric Supply Co. See “ Official 
Notices” March 15th. 


CLOSED. 


Acton,—The U.D.C. on Tuesday gave instructions to the 
electrical engineer, Mr. J. Martin Blair, to order from the 
St. Helens Cable Co. the following Dialite cable: 1 mile ‘062, 
4 mile 19/18, # mile 7/18; and from Messrs. Chamberlain and 
Hookham the following meters: 24 5-ampere, 12 10-ampere, six 
18-ampere, 230 volts ; one 10-ampere, two 25-ampere, 460 volts. 

The following contracts were sealed by the U.D.C. at Tuesday’s 
meeting :— 

Doulton & Co.~-Stoneware troughs. 

Callender’s Cable Co.— Bitumen. 

Chamberlain & Hookham.—Meters. 

Key Engineering Co.—Meters. 


Ayr.—The T.C. has accepted the tender of Messrs. Hurst, 
Nelson & Co., Ltd., for two electric cars, fitted with their latest 
standard truck, at £615 each, to be delivered by June 29th, under a 
penalty of £5 per day per car. 


Blackpool.—The tender of Messrs. J. W. Fielding and 
Co., of Birley Street, Blackpool, has been accepted for the installa- 
tion of the electric light at the new Uncle Tom’s Cabin Hotel, 
Blackpool. 


Burslem.—The T.C. has accepted the tender of the 
Morris-Hawkins Electrical Co. for the supply of a feeder booster, 
at £176. 


Sloan Electrical Co.—Carbons. 
Galbraith Bros.— Meter boards. 
W. W. & F. Neal, Ltd.—Tiles. 


Harrogate.— The T.C. has accepted the following 
tenders :— 


McPhail & Simpson.—Three superheaters, £240. 
Hick, Hargreaves & Co.—T wo cast-steel tops for boilers, £75. 
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Kettering.—The U.D.C. has accepted the tender of 
Messrs. Chamberlain & Hookham, Ltd., for the supply of electricity 
meters. 


London.—The Poplar and Stepney Sick Asylum Board 
has accepted the tender of Pyle & Co., at £124, for the annual 
supply of electrical goods, % 

Pappincton.—The B.C. has accepted the tender of the British 
Thomson-Houston Co. for the annual supply of electric lamps and 
shades. f 

Brrmonpszy.—The B.C. has accepted the following tenders for 
annual supplies in connection with the electricity undertaking :— 

Sloan Electrical Co.—Arc lamp carbons, £8 12s. 9d. per 1,000 pairs, estimated 
quantity required, 25,000 pairs ; last year’s price, £2 19s. 1d. per 1,000. 

Doulton & Co.—Square conduits, two-way, ls. 1ld. per yard, three-way, 
2s. 6d. per yard. 

Sutton & Co.—Circular conduits, one-way, 94d. per yard, two-way, ls. 10d. 
per yard, three-way, 2s. 9d. per yard; troughing, 2 in. wide by 2 in. deep, 
with fixed bridge, 54d. per yard, 24 in. by 24 in., 64d. ? ; 

Callender’s Cable & Construction Co.—Meter boards, £7 18s. 6d., estimated 
quantity required, 100; last year’s price, £15 10s, 

CAMBERWELL.—The B.C. has accepted the following tenders for 
the annual supplies of incandescent electric lamps :— 


British Thomson-Houston Co.—100 and 200 volts, English make, plain, 8 and 
16 c.P., 78. 3d. per dozen; 32 c.P., 9s.; English make, frosted, 8 and 16 c.P., 
Is. 9d. ; 32 c.P., 9s. 6d. 
The tender of the National Telephone Co. was accepted for the 
maintenance for twelve months of private telephones and electric 
bells at the Town Hall and-Grove Vale depot. 

Srzepnpy.—The B.C. on March 13th accepted the tender of W. T. 
Henley’s Telelegraph Works Co., Ltd., at £11,945, for cable for the 
period to end December 31st, 1909. 

L.C.C.—The L.C.C. hasaccepted the tenderof Messrs. Mountainand 
Gibson, amounting to £49,350, for the supply of 300 pairs of car 
trucks. The complete list of tenders was given in this column a 
week ago. 


Redditch.—The U.D.C. has accepted the tender of 
Messrs. Heenan & Froude, Manchester, for a refuse destructor at 
£2,174. 

Sunderland.—The contracts in connection with the 
extension of the Corporation power station at Hylton Road have 
now been placed as follows :— 


Erection of buildings and chimney shaft.—Mr. J. W. White, of Sunderland* 

Three-phase turbo-generator, condensing plant and cooling towers.—Messrs- 
Willans & Robinson. 

Water-tube boilers, induced draught fan, &c.—Messrs. Babcock & Wilcox. 


Whitehaven.—The T.C. has accepted the following 


tenders :— : 


British Thomson-Houston Co.—Electric glow lamps. 

Reason Manufacturing Co.—Fuse boxes. 

Chamberlain & Hookham, and Ferranti, Ltd.—Meters. 

Vacuum Oil Co.—Dynamo, spindle, cylinder, and crank chamber oils, 








FORTHCOMING EVENTS. 


To-Day’s Events (Friday, March 22nd).—At 5.0 p.m. Physical Society. 
Garrett on ** Electrical Conduction Produced by Heating Salts.”’ 
Mr. F. J. Kean 


Mr 


At8p.m. Institution of Civil Engineers (Students). 
on “ A Point in Turbo-Alternator Design.” 
At 9.0 p.m. Royal Institution. Prof. J. J. Thomson on ‘ Rays of 
Positive Electricity.” 
Saturday, March 23rd,—At 3 p.m. Royal Institution. Prof. J. J. Thomson on 
“Réntgen, Cathode and Positive Rays” (Lecture VI). 
Tuesday, March 26th.—At8p.m. Institution of Civil Engineers. Mr. M. Kellow 
on “The Application of Hydro-Electric Power to Slate Mining ’”’; 
Mr. A. H. Preece on “ Electrically-Driven Winding Gear and the 
Supply of Power to Mines.”’ 








NOTES. 


Next Week’s “ Electrical Review.’"—Next Friday 
being Good Friday, it is necessary to publish the EtecrricaL 
Review on Wednesday morning. All matter for the ‘Corres- 
pondence ” pages should reach this office by first post on Monday 
morning. Notes and news matter should reach us in the course of 
the same day, though late news of special interest will be welcomed 
up to Tuesday morning early. 

Our Advertisement Department announces the following arrange- 
ments :— 

New copy and alterations to existing displayed advertisements 
must be received by to-morrow, Saturday morning, 23rd inst. 

Official Announcements and small prepaid advertisements will 
be in timejif received by Tuesday morning, 26th inst. 


National Physical Laboratory.—The annual meeting 
of the general board of the Laboratory was held at Bushy House 
on Monday, Lord Rayleigh presiding. The report showed good 
progress, both in work accomplished and in additions to the 
equipment. The new electro-technical building cost £7,593, and 
its equipment £1,100, but these sums are only a beginning. Some 
account of the researches in progress is given in the report. 


Swansea Telephones.—On Wednesday the Swansea 
Town Council formally decided to sell its municipal telephone 
system to the-National Telephone Company. Some of the events 
leading up to,this resolution are referred to in our leaderette pages. 








Aluminium Production in Belgium.—The Société 
Belge-Néerlandaise d’Aluminium, which has works in operation at 
Selzaete, states in connection with the considerable extension in the 
manufacture of aluminium in recent times, that the company is the 
only one in Belgium which is specially equipped for the production 
on advantageous terms of pure oxide of aluminium, which is of 
primary necessity in the output of this metal, and that it 
1s very favourably situated from the exportation point of 
view. As a result of the development of the trade, the company 
has decided to increase its production by at least 100 per cent., 
and the orders already placed for this purpose lead to the assump- 
tion that the additional plant will be brought into use during the 
course of the present year. The supplies of raw materials required 
at the works have been assured for a period of several years. 


Fatalities.—News has come to hand to the effect that 
on the morning of February 21st an accident occurred at the works 
of the General Electric Power Co. at Driehock, near Germiston, as 
a result of which the electrician (Mr. James Leonard Williams) 
lost his life. It appears that the cylinder of a 500-xw. steam 
turbine burst, causing a considerable amount of damage, in addition 
to inflicting on Mr. Williams such frightful injuries that he 
succumbed shortly after admission to the hospital. Deceased was a 
native of Milford Haven, Pembroke. 

A Bradford lad met his death while cleaning factory windows 
last week, through his head coming in contact with the blades of an 
electric fan which was in motion. 


Meter Inspector Cautioned.—The Electricity Com- 
mittee of the Acton U.D.C. reported at Tuesday’s meeting having 
received complaints from local contractors relating to the sale by 
Mr. C. H. Smith (meter inspector) of lamps to consumers in the 
district,and to work connected with electric lighting being executed 
by him in his own time. The Committee had intormed Mr. Smith 
that the Council could not permit their employés to trade or carry 
out work on their own behalf in connection with the electricity 
oii and cautioned him against a repetition of the 
offence. 


Mains Engineer Assassinated.—The Review of the 
River Plate reports the assassination of Mr. Esteban Cattaneo, second 
mains engineer of the German Electric Light Co., Buenos Ayres. 
In view of a probable strike Mr. Cattaneo had remained at the 
works until a late hour on a recent Saturday ; he went out by the 
midnight train to Villa Ballester, and was murdered within 40 
metres of his home. The murder was the work of three Italians who 
had been discharged a short time previously. Mr. Cattaneo leaves a 
young widow and children. 


Brush Concert.—On Wednesday, 13th inst., in the 
Theatre Royal, at Loughborough, the Falcon Choral and Orchestral 
Society, of which Mr. J. J. Steinitz is president, gave a grand 
choral and orchestral concert. The event was a great success, the 
“house” being packed, and the principal members of the Brush 
Co. were present. The first half of the programme was of a mis- 
cellaneous order; the second was the cantata “ Hiawatha’s 
Wedding Feast.” 

By the way, we learn that the employés of the Brush Co. last 
year raised £403 odd for the works hospital and homes subscription 
fund, against.£285 in the previous year. 


Intensity of X\-Rays.—A series of experiments has 
been made by Lord Blythswood and Mr. W. A. Scoble, with a 
view to determine whether by the measurement of the current, 
voltage, or any other single quantity, the intensity of the Rintgen 
rays can be ascertained; the results are published in the Journal 
of the Réntgen Society for February, the authofs’ conclusion being 
that any such attempt is foredoomed to failure. The rays must 
be dealt with directly, and their intensity deduced from their 
chemical, photographic or ionising properties. Large errors are 
likely to be incurred, but the authors think it possible to develop 
the ionisation method, so that it would be very accurate. 


The Paris Strike.—‘ In electric grip,” says the Daily 
Neus, and proceeds to advocate the cause of the strikers, which 
“Parisians should warmly take up”... . “in spite of the incon- 
venience caused by their ‘rehearsal’”! The writer goes on to 
declare that nothing but municipalisation is likely to meet the 
case, as all “prudent and patriotic citizens” will agree. This— 
after the Municipal Council has dallied with the question and pro- 
crastinated for over two years, so that now, as our contemporary 
complacently remarks: “It seems that the people of Paris have 
less than a month in which to make a decision!” If such gross 
mismanagement is seen beforehand, what will take place if the city 
actually embarks on the supply of electricity? As for the strike, 
the Daily News says the Parisian “sees within his power a first-rate 
means of preventing its recurrence and protecting himself from 
exactions against which no strike can save him.” That means, in 
short, is to yield to the exactions of the strikers. Has our con- 
temporary ever heard of blackmail ? 


English not so Zambesi.—English names prove 
apparently terrible obstacles to Spanish readers. Our Madrid 
contemporary, La Energia Electrica, in quoting an English com- 
parison of the Victoria Falls, Rhodesia, in connection with the 
projected power scheme, thus expresses itself :—‘‘ Su ancho es tan 
grande como la distancia entre Marble Arde y Yottenham Court 
Poad y su altura égual 4 la torre de la Catedral de San Pablo 
(E.U.).” [Its extent is as great as the distance between the Marble 
Arch and 'lottenham Court: Road, and its height equal to the towe 
of the Cathedral of Saint Paul (United Staten), | 
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Institution Notes and Lectures.—INsTITUTION OF 
EvectrricaL ENGINEERS (Lonpon).—At the meeting held yesterday, 
Mr. J. A. Panton read a paper on “ Rail Corrugation.” 

InsTITUTION OF ELEcTRIcAL ENnGtInEErs (NEwcasTLE).—The 
adjourned discussion on Mr. Henderson’s paper on “ Train Light- 
ing ” was continued at the meeting held on the 18th inst., anda 
paper on “ Insulation” was read by Mr. O. J. Williams. 

INsTrITUTION OF ExLEctTRicaL Encingers (GLuascow STUDENTS). 
—On Friday last Mr. R. B. Mitchell read a paper on electricity 
meters. Prof. Maclean is the chairman of the Section for the 


year. 
Farapay Socrety.—The following papers were read before a 
meeting of this Society on Tuesday evening last :—“‘ The Potential 


of Hydrogen Liberated from Metallic Surfaces,” by Mr. H. 
Nutton and Mr. H. D. Law; “Electrode Potentials in Liquid 
Ammonia,” by Mr. F. M.G. Johnson and Mr. N. T. M. Wilsmore; 
“The Impedance of Solutes in Solvents as Manifested by Osmotic 
‘Pressure,” by Mr. John G. A. Rhodin; “The Electrolytic 
Deposition of Zinc, using’ Rotating Electrodes.” (II.), by Dr. T. 
Slater Price. 

Mr. F. A. Newington, city electrical engineer, Edinburgh, read 
a paper on the electricity supply of Edinburgh on Friday last. 
He mentioned that the city had 40 miles of streets lighted by 
1,137 arc lamps, at £9 each per annum, including erection and 
maintenance—a price which he believed to be the lowest in the 
kingdom. There were 10,000 private consumers. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—On Saturday last the 
12th annual dinner.took place at the Liverpool Street Hotel; the 
. president, Mr. W. T. Hatch, occupied the chair, and. besides some 
250 members and their friends, there were present Sir W. H. 
White, K.C.B., Mr. J. Patten Barber, Sir A. R. Binnie, Mr. H. F. 
Donaldson, and other well-known engineers. After the loyal 
toasts, Mr. Donaldson proposed ‘The Association,” surveying its 
past, present and future. Hesaid that although the Association was 
. at the height of its prosperity, there should be no relaxation 
of effort on the part of the members, and commended the admirable 
social gatherings and other proceedings of the society. Sir A. R. 
Binnie (vice-president) briefly returned thanks. 

The Chairman proposed “the Guests,” acknowledging their 
sympathetic goodwill, and eulogising the great national work of 
Sir W. H. White, who replied, remarking that the guests also were 
engineers-in-charge, a term which he translated ss ‘a man who 
does things.” He referred to the great value to the members of the 
Association of mutual co-operation and support, and adversely 
criticised ihe proposal to promote naval stokers to engine-room 
posts, to which only trained men were adapted. 

Mr. J. Patten Barber proposed “The President,” whose great 
services to the Association deserved a double meed of thanks, and 
Mr. Hatch briefiy replied. 

Lastly, Mr. Arthur Davey (chairman of the Association) pro- 
pos:d “The Pcess,” and Mr. Percival Marshall (editor of the 
Engineer-in-Charge), in replying, told a number of funny stories, 
which caused huge merriment, but which, to our great regret, were 
not audible at our end of the room. 

The dinner was accompanied, and the speeches interspersed, 
with a programme of music and song, under the direction of Mr. 
Geo. Hardy. 


Appointments Vacant.—From a notice appearing in 
our advertisement pages.to-day it will be observed that a man is 
required who is willing to invest about £8,000 in an electric 
company lighting an Irish town under a provisional order; about 
half of the shares in the company are owned by Prof. John Perry, 
F.R.S. A fitter driver is wanted for the Weymouth & Melcombe 
Regis Electricity Supply Dept. (35s.). 


L.C.C. Motor-Generators.—With reference to the 
paragraph in our “ Lighting and Power Notes” last week respecting 
the delay that had arisen in delivering 14 induction motor- 
generators, we should state, in order to prevent misunderstanding, 

that the firm in question was not Messrs. Dick, Kerr & Co., Ltd. 


The Radio-Telegraphic Convention.—A_ Select 
Committee of the House of Commons sat on Tuesday under the 
chairmanship of Sir John Dickson-Poynder to consider the Radio- 
Telegraphic Convention, which was signed at Berlin on Novem- 
ber 3rd, 1906, and to report as to what, from the point of view of 
national and public interests, would in its opinion be the effect of 
the adhesion or non-adhesion of this country to the Convention. 

Mr. Babington Smith, secretary to the Post Office, and one of the 
three delegates who were sent on b:half of. the Postmaster-General 
to the Convention, was examined at considerable length. Having 

explained the general principles on which wireless tele- 
graphic messages were transmitted, Mr. Smith said that 
the system was increasing very rapidly as a means of 
communication. In the present state of the invention, it did 
not seem probable that wireless telegraphy would be able 
to compete with the ordinary telegraph or land lines, ‘or that 
it would become an absolute substitute for cables. Oaly a small 
proportion of wireless telegraph stations were on British territory ; 
the greatest number were ia the United States. At present there 
. was a preponderatiag number of stations on the Marconi system in 
Great Britain, Italy and Canada, but in other parts of the world, 
with very few exceptions, they were on other.systems. So far, 
the prnucipal ‘application of wireless telegraphy had been in 
the direction of opening up communication with ships, and 
-he thought there could be little doubt that if trans-oceanic com- 
munication could be established with certainty and at a reasonable 
speed, thers would be an extensive field for its employment. In 





his view it would always be subsidiary to, and not in substitution 
for, cables. He looked for a great extension of the system to the 
smaller liners, and he thought the time would come when an 
installation of it would be regarded as a necessary equipment of 
every steamer. At present 20 messages passed from ship to ‘shore 
for every one that passed from shore to ship. 

Witness then explained the provisions of the Act which was 
passed, and which was renewed last session at the end of two 
years, dealing with radio-telegraphic communication. Under it 
licences were granted, but as to power of seizure, occupation and 
working, the Government could at any time declare a time of 
emergency. Dealing with the Berlin Conference, Mr. Smith said 
he must decline on grounds of public policy to produce 
the instructions which were given to the British delegates. 
Speaking generally, their instructions were to secure the conditions 
considered necessary by the Admiralty, and the Admiralty 
delegates were instructed to judge independently whether those 
conditions were satisfied. The Convention applied to all Govern- 
ment stations on sea or shore which were opento public corre:pond- 
ence between ship and shore. It also applied to shore stations 
established by private enterprise which were open to such corres- 
pondence, and to all ships, whether they carried on public cor- 
respondence or not. The primary objects of the Convention were 
simply to facilitate communication between ship and shore. 
Regarding the Marconi Co., who made it a condition of supplying 
their apparatus, that it should not be used in connection with 
other systems, the witness expressed himself as totally opposed to 
such a policy, which could only have for its object the creation of 
a monopoly for the Marconi Co. He saw no physical difficulty as 
to intercommunication between the systems, and it would be 
best for the public that such facilities should exist. 

The Chairman: But would not the effect of establishing the 
monopoly be to retain wireless telegraphy in the hands of an 
English company ? 

Witness replied that that would be an intelligible policy on 
three conditions—first, that the Marconi system was and must ever 
remain the best system ; second, that the Marconi Co. was the only 
British company deserving of consideration ; and third, that it was 
possible to maintain a monopoly. In his opinion, not one of those 
three conditions was or could ever be carried out. If the Conven- 
tion was not ratified, the consequences to British interests would 
be very serious. It had been modified to meet the views of the 
British delegates, and unless it were ratified there would be a good 
deal of irritation on the part of other countries, which would find 
expression in international interference. It would be possible for 
Great Britain to retaliate ; but that would only result in increased 
confusion and in a wireless war, which would be far more pre- 
judicial to Great Britain than to other countries. 

The Committee adjourned. 


Electrolytic Disinfectant at Poplar.—The Medical 
Officer of Health (Dr. F. W. Alexander) reports that the apparatus 
for the manufacture of the electrolytic disinfecting fluid was 
installed in the beginning of February, 1906. In the first twelve 
months 17,000 gallons of fluid were manufactured at a strength of 
between 4'0 and 4°5 grammes of available chlorine per litre. The 
fluid had been issued to the public in pint bottles. For watering 
the roads, market places, &c., the Works Committee had been 
furnished with 9,116 gallons, at a charge of 1d. per gallon. The 
Poplar guardians for their institutions, inside and outside of 
the borough, and the managers of the sick asylums, had been 
supplied with 568 gallons during the last four months of the 
year’s working, for which no charge had been made. There had 
been required 2,543 units of electrical energy at 14d. per unit; 
4 tons of salt had been used, at 24s. per ton, and 2 tons of chloride 
of magnesium, at £3 17s. 6d. per ton. There were also caustic 
soda costing £4 Os. 8d., and water, together with that used for 
washing out the electrolysers and for other purposes, £2 15s, 8d., 
including meter rent. The cost of carbolic disinfectants to the 
Borough Council for the years 1903-1904-1905 was £664 2s. 9d, 
£771 63. 11d., and £862 5s. 7d. respectively, while the cost of the 
electrolytic disinfectant for 1906-7 was (exclusive of the initial 
outlay of £583 9s. 2d.) £635 13s. 11d. From this had to be 
deducted receipts from the Works Department, 9,116 gallons at 1d. 
per gallon, leaving the net cost at £597 14s. 3d. The Public 
Health Committee, in a report upon the foregoing, expressed their 
gratification at the success of the installation, and recorded their 
appreciation of the efforts of the Medical Officer of Health, who, 
by experiments and improvements, had done much to secure the 
preseat efficiency of the plant. 


The Selection of Wooden Poles.—Cedar, cypress and 
chestnut are the only timbers used for electric lines in the States, 
chiefly because they contain more preservative tannin than other 
trees. The northern cedar is superior to any other cedar, but has 
become so popular that it is getting scarce and expensive. 
Mr. H. 8. Stout, in the Street Railway Journal, wishes to show that 


. chestnut is as good a wood as cedar, and perhaps better, but it has 


not had the same opportunities for being tested. The chestnut 
is found over the greater part of America, but improves in tannio 
as it goes south. At the same time it is said that the rings of 
fibre which protect the tannin cells are much tougher than other 
woods with the same amount of tannin, so that the life of the 
chestnut ought to be correspondingly longer, as moisture has 
greater difficulty in absorbing the natural preservative. It appears 
also to resist vibration and bending better than other pole timber. 


. Tf all this is true, the growing scarcity of northern cedar need 


cause little alarm, and the information may be of use to English 


_ engineers now that there is more chance of using wooden poles. 
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(Concluded from paye 141.) 


normal current required by the largest 
frame on the District Railway is less — 
than three amperes at 12 volts. Two 
storage batteries of six cells each are 
installed, one supplying energy, while 
the other is being charged from the 
negative main through suitable resist- 
ances. A view of the basement of an 
electro-pneumatic cabin is shown in fig. 
15. On the left are the indicating relays, 
bus-bars and fuses. The storage cells 
are in a separate case, the charge and 
discharge being controlled by the switch- 
board seen in the illustration. 

The operation of points by power is 
of great interest, as the speed and 
ease of control must be as great as 
possible, for the satisfactory running of 
{ a frequent service at interlockings. 
At the same time, it is essential that 
they should be safe-guarded to the 

















POWER SIGNALLING AS INSTALLED BY THE UNDER- 
GROUND ELECTRIC RAILWAYS CO., OF LONDON. 


By BERNARD H. PETER, Assistant Signal Engineer, District Railway. 





The energy required for the control of the signals and The means by which these conditions are ordinarily ensured 
points is very small, even at large interlockings. The are as follows:— 











fullest extent possible, as an improperly 
controlled facing point may Cause a 
serious accident. 
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Fic. 14.—WesstTINGHOUSE ELECTRO-PNEUMATIC LOCKING FRAME. 





train are necessarily stringent. Each switch must lie exactly iron bars, known as “ stretcher 
in its proper position, and must be locked in that position to rod for moving the switches is connected. To each switch 





~ 


Fic. 13.—INTERIOR OF Eart's Court (East) SiGNAL CaBIN, District Rattway. 


The conditions that must exist during the passage of a The switches are connected together by two or more solid 


” to one of which the 


is attached one of 
a pair of blades, 
moving through a 
cast-iron box fixed 
to the sleepers. 
Notches are cut in 
the blades, in such 
positions that a 
plunger will only pass 
through when . each 
switch is in its 
proper position. This 
plunger is connected 
to a long bar sup- 
ported by small radial 
cranks fixed to the 
rails. A second 
operating rod. is fixed 
to this bar, but, 
owing to the radial 
cranks, any horizontal 


prevent any improper movement. In addition, it must be | movement must raise the bar to the full height of the cranks 
impossible for the signalman to remove this lock whilea | when standing upright; and, as the bar lies normally only 
train is on the points. slightly below the flange depth of the wheels, it cannot be 
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moved, and therefore the plunger cannot be withdrawn while 
a train is on the points. 

It is seen from the above that two operating rods are 
required, one to move the switches and one to effect the 
movement of the locking bar and the plunger. 

lormerly, two separate levers in the signal cabin were used, 
hut on the power frames now installed, only one is needed, 
as by means of an escapement, one motor drives both rods. 
The piston of the motor is connected to a slide, to the other 
end of which is connected the rod operating the lock bar and 
plunger. The latter passes through the blades fixed to the 
switches, but two steel bolts rivetted.on the surface, one 
above and one below, prevent the full movement in either 
direction unless the switches are in the correct position. «In 
the centre of the 
escapement slide is 
a roller, which, 
during the middle 
portion of the 
stroke, engages 
with a cam in 
connection with 
the rod operating 
the switches. 

The first move- 
ment of the slide 
raises the bar, and 
withdraws the en- 
gaged bolt from 
the slots in the 
blades ; the middle 
portion of the 
stroke moves the 
switches to their 
new position, and 
the last part of 
the movement 
lowers the bar, 
and inserts the 
other bolt into the 
slots. 

A connection is 
taken from the end 
of the locking 
plunger to the 
pivotted arm of a 
contact box, con- 
taining two sets of 
contact’ springs. 
When the points 
are properly locked 
in either direction, 
the arm presses 
one set of springs 
together, closing a 
circuit for releasing 
the ‘indication ” 
lock in the cabin. 
Should any portion 
of the apparatus _ 














nected to small cranks, from which the connections to the 
locking bar and switches are taken. ~ 

To prevent delay, it is neaessary for the signalman at each 
box to know the destination of every train as it approaches, 
so thai he may set up the correct route. 

Previous to the introduction of automatic signalling, a 
bell code ketween signal boxes was used, the destination of 
each train being described by a certain number of strokes. 
The installation of automatic signalling at once rendered 
this useless, as all signal boxes (except those at junctions, 
&c.) were done away with, and consequently the number of 
sections between two adjacent signal boxes was enor- 
mously increased, making it impossible for the signalman to 
remember the destination of every train approaching his 

og box from the next. 
For example, there 
were formerly nine 
signal cabins be- 
tween South Ken- 
- sington and Man- 
sion House, all of 
which are now 
closed, the trains 
being signalled 
entirely automati- 
cally between these 
points. Conse- 
quently, over 20 
trains may pass 
one signal cabin 
before arriving at 
the next, all of 
which must be 
described in their 
correct order to 
the signalman. 
This is done by 
means of the West- 
inghouse train des- 
cription apparatus, 
which, in addition 
to giving the re- 
quisite information 
in each cabin, 
shows the destina- 
tion of the next 
three trains to the 
passengers at every 
station between the 





two cabins. When 
a train passes 
Cabin “A,” the 


signalman turnsthe 
pointer of a trans- 
mitter to a small 
representation of 
the head-lights 
carried by the 
train, and pulls a 








fail to work pro- 
perly, the lock 
plunger is unable 
to complete its 
full movement, and 
the indication cir- 
cuit is not closed. The signalman is in consequence unable 
to complete the full movement of the lever, and until the 
fault is rectified, he cannot lower any signal for the 
passage of a train over the points. 

For operating : trailing points, where it is not considered 
necessary to. lock the switches, a smaller motor is used, 
driving directly on to one switch. This movement is 
transmitted through the stretcher rods to the other switch, 
which in turn operates the contact box. This method of 
driving ensures the movement of both switches before the 
indication lock circuit is closed. 

Owing to the small space available in the tubes, the point 
motors and escapements are fixed to the side of the tunnel, 
as shown in fig. 18, The two operating rods are seen con- 





Showing cables, fuses, switchboard and batteries for electro-pneumatic locking frame, also 
relays for illuminated diagram and electric locking. 





handle. This 
handle closes a 
switch, putting 
+ Fia. 15.—Grounp Froor, SoutH KrnsinaTon Casin, District RaILway. current on to a 
certain combina- 


tion of four wires, 
set up by acommu- 
tator turned by the pointer. For example, the description of 
an Ealing train will put current on to “C” and “1D” lines; 
while current on “ A,” “ B,” and “ D” lines will represent 
an Inner Circle train. 

These four wires are run to signal cabin “ B,” at which 
the description is required, and intermediate tappings are 
taken off for operating the platform describers at each 
station. 

In cabin “ B” the wires are taken to four magnets grouped 
together on the base of a “ receiver ” (fig. 16), each magnet 
operating a small hammer. These hammers are fixed under 
a large revolving drum, through the periphery of which 
project a number of sets of brass 'plungers, each set being 
immediately above the hammers when the drum is in a 
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certain of the 
hammers are 
operated by the 
magnets, knocking 
in the correspond- 
ing studs of one 
set, and at the 
same time closing 
a local circuit for 
a magnet which, 
by means of a rat- 
chet device, re- 
volves the drum 
sufficiently to bring 
a fresh set of studs 
in line with the 
hammers, ready for 
the next descrip- 
tion. 

Inside the drum 
is a set of four 
contact springs, 
capable of revolving 
in the opposite direc- 
tion to the drum, 
which make con- 
tact with any studs 
of one set that are 
pressed in. Each 
of these springs is 
connected to one 
coil of a ‘com- 
binator”’ (fig. 16), 
which, by means of 
contacts closed by 
copper disks carried 
on the magnet 
plungers, selects 
the description 
given, and closes 
the circuit for one 
of 15 shutters on 
an “annunciator ;” 
each shutter carries 
the head-lights 
representing a cer- 


tain train destination. 
passes cabin “ B,” the signalman presses a cancelling key, 
energising a magnet carried by the drum, by means 
of which the springs are revolved on to the next set 


certain position. -The studs are normally. held out by means 
of springs, but when struck in by the hammers, are retained * 
by spring catches until released. When a description is sent, 
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Fic. 16.—ComBINnaToRS AND?RECEIVERS OF TRAIN DESTINATION APPARATUS, 
*DistRicT Ramway. 


As soon as the first train described 


new work. 








PARSON'S GREEN 4 STH.KENSINGTON 
PUTNEY BRIDGE GLOUCESTER RD. . 
WIMBLEDON Pe * HIGH ST(KEN) es 
ADDISON RD 1 INNER CIRCLE 
W.KENSINGTON EARL'S COURT 











Fic. 17.—Tra1n Destination Inpicator, District Ratnway. 


of studs, the first set of studs being released by knife edges 
fixed at the rear of the springs. 

Each drum can store up 32 descriptions, 15 destinations 
being described by the combinations of the four wires. 









































The apparatus on the platforms -for the- information of 
passengers is very similar, but the receivers have three sets 
of springs, and three combinators are used, in order to give 


the destination of 
the next three 
trains. 

Instead of operat- 
ing shutters, lamps 
are lit behind num- 
bers painted on 
glass, the figures 
1, 2 and 3 appear- 
ing against the des- 
tinations given on 
enamelled _ plates, 
according to 
whether the train 
is the first, second 
or third in se- 
quence (fig. 17). 

The cancelling 
for these signs is 
done automatically 
as the train leaves 
the station, a cir- 
cuit being taken 
through _ contact 
springs on the start- 
ing signal. 

At junctions, or 
places where a train 
may enter either of 
two or more plat- 
forms, the signs are 
operated by the 
Signalman, an 
arrow opposite 
to the name of thie 
destination, point- 
ing to the track on 
which the train 
will arrive. 

On outlying sec- 
tions, where train 
movements are 
comparatively few 
and simple, and 
also. in certain 
cabins only used in 


case of emergency, it was decided on the score of economy, 
to adapt the existing mechanical frames for use with the 


Examples of this type are Ealing Brqadway, Hounslow 





Fig. 18.—ELEectTro-PNEUMATIC Point MoToR aND MOVEMENT, 


G.N., P. anp B, Rartway. 





Town, St. James’s Park, and Bow Road cabins, to mention the 
most important. Here the points and facing point bars and 
locks are worked mechanically from the levers, the signals, 
however, being of the electro-pneumatic type. 














RL EEE TEEN ICT SNR BST OND SU ENS EIR PCN RL CASA th ili 


BIR TE 


ee 


eT 


Sra 


OF ANE 


pont 


eee al laid gists tints Keeton ts eho np hp nthe Rada a ‘i 


estat mss 


NNT HORE 


ry 
be 
ia 
i 


ies ag hin 


Peeteaneeas 





ss siageaerne 


M4 





484 THE ELECTRICAL REVIEW. 


[Vol. 60. No. 1,530, Manon 22, 1907. 





Track circuiting is, of course, installed, the condition of 
each track being denoted to the signalman by “ indicators.” 
These “ indicators ” are similar to the “ indicating relays ” 
already described, but, in addition, are fitted with a flat 
swinging banner, operated by the armature, and capable of 
movement through one quarter of a circle. All the indi- 











Fic. 19.—Sourg Krnsinaton Capin, District RatLway. 


cators of tracks, of which it is necessary that the signalman 
should know the condition, are grouped together in a case, 
the front of which is glass, painted an opaque white, with 
the exception of a small portion opposite each indicator, 
sufficiently large to exhibit half of the swinging banner only. 
The portion of the banner visible through this opening when 
the indicator is energised, /.., when the track circuit is un- 
occupied, is painted white, and the portion visible when the 
track is occupied, black. 

No storage battery is installed for these frames, the 
energy necessary for the operation of the signals being 
obtained from. the negative main, and reduced to the 
required pressure by resistances in each cabin. From these 
resistances, the current for a signal passes through contacts 
on the indicators of the particular track circuits over which 
the signal reads, to a small circuit breaker in the basement 
of the cabin, operated by the signal lever, and closed only 
when the lever is in the reverse position. The current then 
passes out of the cabin, and through “ contact boxes” fixed 
at each set of facing points over which the train has to pass. 

Each “contact box” has a pivotted arm directly 
connected to and operated by the switches, and contains 
two sets of phosphor bronze springs ; one set being brought 
together and forming a circuit when the points are normal, 
the other when the points are reverse. 

The signal circuit passes through the set corresponding 
to the position of the points required by the signal, and, to 
avoid any danger in the event of illegitimate short-circuit, 
is connected to earth when the points lie in the opposite 
position. 

Where a signal reads over more than one set of facing 
points, all the contact boxes are connected in series, the 
current passing from the last one to the signal valve, and 
thence to earth. 

Throughout the tubes and at many stations on the 
District Railway, it was found impossible to fix the starting 
signal in such a position as to be clearly visible from 
the platform. In all such places the signal is repeated 
on the platform, in order that the conductor of a train may 
see that the signal is “off” before allowing the train to 
start. 

The repeater used on the District Railway consists of a 
light iron case similar in shape toa “bull’s-eye” lantern, but 
having two coloured lenses, one green and one yellow, facing 
in either direction. 

A relay with top and bottom contacts is connected with 


the starting signal. When the signal is at danger, the 
bottom contact closes a circuit for a lamp fixed between the 
yellow lenses. 

When the signal is clear, the relay is energised, and the 
top contacts close the circuit for another lamp fixed between 
the green lenses. 

On the tube stations, a bulkhead fitting containing two 
coloured lamps is used as a repeater, the circuits for the 
lamps being controlled by a relay as on the District 
Railway. 

An interesting feature of the signalling system is the 
installation of some automatic fog-signalling machines. 
Many railways use machines for placing detonators on the 
rails, but in the greater number of cases a separate hand 
lever is required for operating each machine. 

Both on the District Railway and on the open air 
section of the Great Northern, Piccadilly and Brompton 
Tube, Clayton’s machines have been adapted for automatic 
working. These machines are operated by a toothed 
slide engaging with a revolving arm, at the end of which 
is a jaw for holding a detonator. 

One end of this slide is connected to the piston of a 
pneumatic cylinder to which air is directly supplied from 
the air main, so that a continuous pressure is exerted. The 
other end of the slide is connected to a larger cylinder, the 
air inlet to which is controlled by an electric valve operat- 
ing in parallel with the signal valve. Doring the time 
that the signal is at danger, a detonator is held on the 
rail by the arm, but when the signal is lowered, air is 
admitted to the larger cylinder, and the arm is rotated 
through a semi-circle, the piston of the smaller cylinder 
being forced in. uring the movement, the exploded 
detonator is knocked from the jaw, which then enters a 
magazine and grips a fresh detonator. When the signal 
goes to danger, the air exhausts from the larger cylinder, 
and the pressure exerted by the smaller one rotates the arm, 
carrying a fresh detonator on to the rail. 

As cach magazine is capable of holding 50 detonators, the 
attention required after once placing the magazine in posi- 
tion is very small. 








Fic. 20.—Latrest Type oF Automatic FoGGING APPARATUS, 
District RaILway. 


Many difficulties had to be overcome during the installa- 
tion period, as, on the District Railway, all the new material 
had to be fixed in position without disturbing the operation 
of the old apparatus on which the running of the trains 
depended. 

The success of the system is shown by the fact that the 
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latest reports for. the busiest section of the District Railway 
show a result of one failure in 262,000 operations. 

The work of installation has extended over a period of 
three years, and has been carried out by Mr. O. E. Strange, 
the signal engineer of the Underground Electric Railways 
Co., of London, of which Mr. James R. Chapman is the 
chief engineer. Mr. H. G. Brown, of the Westinghouse 
Brake Co., has been consulting engineer throughout. 








OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ExzorricaL Revinw posted as to their movements. 


Central Station Officials—Mr. Harry  D1xon, 
manager of the Brechin branch of the North of Scotland Electric 
Light and Power Co., Ltd., was recently presented with a silver 
rose bowl, by the employés on his leaving the city. The presenta- 
tion was made by Mr. Harold Hale, manager of the company. 

The question of paying additional remuneration to Mr. H. 
RicHARDsON, the city electrical engineer of Dundee, in connection 
with a scheme of extensions to cost £51,930, was considered at the 
last Council meeting, and it was resolved to remit to the Electrical 
Committee to confer with him on the matter. 

Mr. V. A. H. M’Cowen left Belfast on Friday evening last to take 
up his duties as electrical engineer in Salford. The previous even- 
ing, he received two presentations, one from the staff of the 
electrical works, and the other from the principal officers of the 
Corporation. The former took the shape of a solid silver candelabra, 
and the latter that of a beautiful rose bowl. On both occassions 
reference was made to Mr. M’Cowen’s connection with the Corpora- 
tion service during the last thirteen years, and the pleasant relation- 
ship which existed throughout the whole of that time between 
himself and his brother officers and staff. Regret at the severance 
of business and social relationships, and best wishes for Mr. and 
Mrs. M’Cowen’s future happiness and prosperity, were expressed. 

On Monday last week at the Harrow Electric Light and Power 
Co.’s works a gold watch was presented to Mr. Percy OLVER who 
is leaving Harrow. Mr. F.S. Winkley made the presentation on 
behalf of the directors and staff. 

The Frinton U.D.C. has appointed Mr. Cuas. E. Squire, mains 
superintendent of the London Underground Electric Railway Co., 
to test and examine the works, &c., of the local E L. cémpany. 

Mr. A. H. Frencu, engineer and manager of the Chelmsford 
E.L. company, and Mr. H. SHarmay, chief assistant, have resigned. 

At East London on February 19th, at the Municipal Electric 
Light Department, Mr. CHartes Westaway, who has charge of 
the meter department and inspection of installations, was presented 
by the staff with a silver tea and coffee service in honour of his 
approaching marriage. The presentation was made by Mr. J. 
Mordy Lamb, the town electrical engineer. 

The salary of Mr. Napier, gas and electrical manager at Alloa, 
has been increased by £30 per annum, to £310. 

Mr. H. H. Warptaw, who has been in temporary charge of the 
Southwark generating station, has been permanently appointed 
charge engineer, vice Mr. A. Walker resigned. 

Mr. E. R. Bercrort has resigned his position of district mains 
superintendent on the staff of the Midland Electric Power Co., 
Ocker Hill, Staffs, and is sailing for Canada on March 22nd, 
1907, on the steamship Hmpress of Britain. 

Mr. F. R. Hosiery, of Maidstone, has been appointed Mains 
Superintendent of .the Lowestoft Corporation Electricity and 
Tramway Departments. 


Tramway Officials.—Mr. Cuaron has resigned his 
position with the Chatham & District Light Railways Company, 
and at a smoking concert on Monday last was presented with a 
gold watch, suitably inscribed, together with a gold locket for Mrs. 
Charlton, by the staff and employ¢s of the company. 

Mr. Hotxipay, son of the manager of the Hastings tramways, has 
been appointed manager of the Torquay tramways. 

Mr, Gro. FrEpK. Craven, shift engineer, has been appointed by 
Reading T.C. to succeed Mr. Matthew Cable as assistant tramway 
engineer at £130 per annum, rising by £10 a year to £160. Mr. 
Cable has been appointed assistant tramway engineer at Wellington, 
New Zealaud. 


General.—Mr. Lreonarp W. Howtmes, the London 
partner of Messrs. J. H. Holmes & Co., of Newcastle-on-Tyne, has 
been suffering from a severe attack of heart trouble following 
influenza contracted in Germany. He is being attended at his flat 
in Oakwood Court, Kensington, by Dr. Alderson, of Queen’s Gate 
Terrace. The latest report is that he is progressing favourably. 

Me. Water S. B. McLaren has accepted a seat on the board of 
the Electric Construction Co., Ltd., and has been appointed chair- 
man in place of the late Mr. James W. Barclay. 

Musszs. T. L. Minter & WItson, consulting engineers, notify 
that their address in Liverpool is now :—18, Westminster Chambers, 
1, Crosshall Street, Liverpool. 


Mr. W. H. Boots expects to sail for the United States and 
Canada early in April. During his absence Mr. H. W. Wilkinson 
will attend to business and correspondence at 2, Queen Anne’s 
Gate, S W. 

Mr. E. C. GzppsEs, who, it will be remembered, has become chief 
goods manager for the North-Hastern Railway, is followed in the 
post of commercial agent by Mr. H. D. Dryden, who bad been with 
Mr. Geddes in the work of this particular department since it was 
opened. 

Indian Engineering says that Mr. E. S. Franxuiny, district loco- 
motive superintendent and chief electrician to the Bengal-Nagpur 
Railway, has received an increase of salary from Rs. 1,050 to 
Rs. 1,150, asa special case in consideration of the responsible and 
arduous duties which the appointment entails. 


Obituary.—Onur readers will learn with regret of the 
death on Monday of the great French chemist, Prof. BERTHELOT, 
under most painful circumstances; the shock of the death of his 
wife, to whom he was deeply attached, resulted in his own imme- 
diate decease. M. Berthelot was born in 1827, and attained 
distinction at an early age, his scientific discoveries earning for 
him a world-wide reputation. A State funeral is to be accorded to 
his remains, together with those of his wife. 








NEW COMPANIES REGISTERED. 


Leeds Electric Co., Ltd. (92,285).—This company was regis- 
tered on February 25th, with a capital of £10,000in £1 shares, to acquire the 
business of electric manufacturers and merchants carried on by the Bryant 
Trading Syndicate, Ltd., at 1, Oxford Place and 14, Park Cross Street, Leeds, and 
to carry on the business of electrical, telegraph, telephone and general engi- 
neers, fitters, contractors, cable makers, manufacturers of motors, generators, 
and accumulators, suppliers of electricity; kc. The first subscribers (each with 
one share) are:—J. Metcalfe, Broad Street Avenue, E.C.;C. M. Stead, 1, Oxford 
Place, Leeds; H. A. Ayrton, Victoria Chambers, South Parade, Leeds, solicitor ; 
W. Clarke, 1, Oxford Place, Leeds, solicitor; R. W. Scurrah, F.A.A., 31, Great 
George Street, Leeds, accountant; L. Fletcher, 34, Newstead Terrace, Halifax, 
worsted manufacturer’s manager; R. B. Scurrah, Belle Isle, Belle Vue 


- Road, Leeds, clerk. No initial public issue. The number of directors is not 


to be less than three or more than five; the first are J. Metcalfe (chairman), 
C. M. Stead (managing director), and H. A. Ayrton; qualification, 100 shares; 
remuneration of chairman £50 per annum, and of managing director £250 per 
annum, in addition to ordinary director’s fees under Table “ A.” 


F. G. Aldrich, Ltd. (92,346).—This company was registered 
on March Ist, with a capital of £1,000 in £1 shares, to carry on the business of 
manufacturers of and dealers in plumbers’, gas fitters’, electrical engineers’ 
and builders’ materials, agents, ironmongers, hardwaremen, &c. The first 
subscribers (each with one share) are:—F’. G. Aldrich, 499, Ecclesall Road, 
Sheffield, plumbers’ merchant; Mrs. 8. J. Aldrich, 499, Ecclesall Road, 
Sheffild; C. B. Hobson, 12, Fir Street, Sheffield, sanitary engineer; Mrs A. 
Hobson, 12, Fir Street, Sheffield; Mrs. E. Atlins, 40, Brincliffe Edge Road, 
Sheffield; J. W. Aldrich, 796, Ecclesall Road, Sheffield, clerk; and Mrs. G. E. 
Aldrich, 796, Ecclesall Road, Sheffield. No initial public issue. The number 
of directors is not to be less than two or more than five. F.G. Aldrich is the 
first managing director; qualification, 50 shares. 


Pyrenees Syndicate, Ltd. (92,449).—This company was 
registered on March 8th, with a capital of £15,000 in £1 shares, to adopt an 
agreement with A. Flett, to acquire concessions, licences or orders granted by, 
and to enter into contracts with, the Governments of Spain and France, or any 
local authorities in the said countries, for the construction and maintenance of 
railways, tramways or electrical installations, to promote a company for the 
purpose (inter alia) of building a railway to connect Spain with France by way 
ot the Pyrenees, and to open up the surrounding districts, and to carry on the 
business of railway and tramway proprietors, carriers of passengers and goods, 
manufacturers of railway, tramway and other carriages, suppliers of electricity, 
electrical engineers, electricians, &c. The first subscribers (each with one 
share) are :—J. Chapman, 101, Leadenhall Street, E.C., coaling and chartering 
agent; C. Green, 5, Minories, E.C., director ; J. Green, 5, Minories, E.C., secre- 
tary; J. FitzGerald, 36, Leadenhall Street, E.C., sub-mdnager of steamship 
company ; W.A. Essery,1, Prince’s Parade, Muswell Hill, N., chartering agent ; 
A. Edmonds, 44, Temple Road, Croydon, clerk; and C. P. Freshwater, 10, Park 
Lane, Carshalton, shipowner. No initial publicissue. The number of directors 
is not to be less than two or more than seven; the first are J. Chapman, T. H. 
Hilken and A. Edmonds; qualification, £1. Remuneration as fixed by the 
company. 


Beck Flame Lamp, Ltd. (82,387).—This company was 
registered on March 5th, with a capital of £20,000 in £1 shares (2,006 deferred), 
to acquire the benefit of an agreement dated January 2lst, 1907, between the 
Deutsche Beck-Bogenlampen Gesellschaft mit Beschrankter Haftung (vendors) 
of the one part, and A. M. Billington, of the other part, wher. by the said A. M. 
Billington acquires for £500 the exclusive option to purchase certain patents 
and rights for the United Kingdom, and all British Colonies and Dependencies 
except Canada, the purchase price for such patents and rights being (at the 
purchaser’s option)—(a) £5,000 incash and fully paid ordinary shares to the 
amount of 20 per cent. of the nominal capital ; or (b) £7,000 in cash and fully 
paid ordinary shares to the amount of 15 per cent. of such nominal capital, the 
said £500 being in either case accepted by the vendors as on account of the sum 
to be paid in cash. The purchaser is also (in the event of the ordinary share 
capital of the company being increased to a sum not exceeding £50,000), to 
procure the allotment or transfer to the vendors of 20 per cent. of such increase. 
The first subscribers (each with 500 shares) are:—A. M. Billington, Suffolk 
House, Laurence Pountney Hill, E.C., engineer; J. Hetherington, Cumbria, 
Hayes, Middlesex, engineer; G. F. Simms, The Farlands, Stourbridge, manu- 
facturer; N. Elmslie, 81, St. Mary’s Mansions, Paddington, engineer; C. de 
Broé, Walden Lodge, Carlisle Road, Eastbourne, member of Stock Exchange; 
Dr. F. Grant, 169, Queen’s Gate, London; and G. E. Monckton, 32, Grange 
Road, Eastbourne. No initial public issue. The number of directors is not to 
be less than two or more than five. The vendors have the right to nominate 
one director. The first directors are A. M. Billington, J. Hetherington and F. 
Chamier; qualification, £250 shares or stock, remuneration, £500 each per 
annum and £50 extra for the chairman. 


British De Dietrich, Ltd. (92,497).—This company was 
registered on March 13th, with a capital of £100 in £1 shares, to carry on the 
business of manufacturers and proprietors of, agents for and dealers in motor 
vehicles of all kinds, suppliers of electrical and other power, electricians, &c. 
The first subscribers (each with one share) are :—H. G. Butler, Siddons Road, 
Forest Hill, 8.E., clerk; G. Dixon, 17, Thornbury Road, Clapham Park, 8.W., 
accountant; W. H. Clark, 95, Winchester Street, Pimlico, 8.W., clerk; O. M. 
Price, 5, Handel Street, W.C., clerk; W. E. Cave, 2, Lithos Road, Hampstead, 
N.W., clerk; A. J. Parkins, 57, Oswald Road, St. Albans, Herts, clerk; and 
H. W. Stevens, 20a, Lynn. Street, Balham Hill, 8.W., clerk. No initial public 
issue. Registered without articles of association. : 4 
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Victoria Engineering Co., Ltd. (92,541).—This company was 
registered on March 14th, with a capital of £1,000 in £1 shares, to carry on the 
business of electrical and mechanical engineers, manufacturers of and 
dealers in electric, magnetic, telegraphic, telephonic and other appliances, 
and of steam, hydraulic, pneumatic and other engines and appliances for use 
in connection therewith, suppliers of electricity, &c. The first subscribers 
(each with one share) are:—W. Fennell, Clarkson Road, Wednesbury, electrical 
engineer; Alfred Chatwin, Victoria Road, Tipton, ironfounder: W. P. Perry, 
Crompton Road, Tipton, electrical engineer; Arthur Chatwin, Glenmaad, 
Tipton, ironfounder; R. Marshall, Dudley, solicitor; W. H. Woodall. Dudley, 
grocer; and J. P. Whitehorne, 120, Ivanhoe Street, Dudley, clerk. No initial 
public issue. Registered without articles of association. The first directors 
are W. Fennell, Alfred Chatwin, W. P. Perry and Arthur Chatwin. Registered 
oftice, Victoria Road, Tipton, Staffordshire. 


North-East London Construction Co., Ltd. (92,533).—This 
company was registered on March 14th, with a capital of £50,000 in £1 shares, to 
adopt an agreement with the North-East London Railway Co. to construct, 
equip and work the railways authorised by the North-Kast London Railway Act, 
1905, to contract for the construction and equipment of any other railway, light 
railways, tramways and the like, to carry on the business as electricians and 
engineers, kc. The first subscribers (each with one share) are:—H. I. 
Robinson, 88, Dean Street, Oxford Street, W., clerk; A. J. Swan, 18, Ashbourne 
Grove, Chiswick Lane, Chiswick, clerk; T. Winter, 8, Montem Road, Forest 
Hiil, 8S.E., secretary; D. J. Prosser, Lovett Villa, Devonshire. Road, Merton, 
8.W., clerk; R. N. Utley, 178, Algernon Road, Lewisham, 8.E., solicitor; G. E. 
Sanders, 51, Larkfield Road, Richmond, Surrey, clerk; and E. T. Church, 2, 
Kepler Road, Clapham, 8.W., clerk. No initial public issue. The number of 
directors is not to be less than three or more than seven; the subscribers are to 
appoint the first ; qualification, £100; remuneration as fixed by the company. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Rippingille Manufacturing Co., Ltd. (Birmingham) (90,901). 
—A first debenture, to secure £1,000, and two second debentures, to secure 
£500 each, all dated January 7th, 1907, charged on the company’s undertaking 
and property, present and future, including uncalled capital, have been 
registered. Holders: H. A. Martin, Plume Street Works, Aston, Birmingham ; 
and N. R. Nichols, 304, Hagley Road, Birmingham. 


Geneva Tramways Co. (1906), Ltd. (90,264).—A trust deed 
dated January 10th, 1907, to secure £300,000 debentures, has been registered. 
Property charged :—49,910 shares of 100 fr. each, 30,000 shares of 500 fr. each 
and 12,000 founders’ certificates in La Compagnie Genevoise des Tramways 
Electriques, and any property representing the same or attributable thereto. 
Trustees: London Trust Co., Ltd. 


Newquay Electric Light and Power Co., Ltd. (85,451).— 
Issue on January 3lst of a £1005 per cent. debenture, part of series created 
June 30th, 1906, to secure £4,000, charged on the company’s undertaking and 
property, present and future, including uncalled capital. No trustees. Pre- 
viously issued of same: £2,500. 


Newcastle-upon-Tyne Electric Supply Co., Ltd. (27,997). 

Issue on January 31st of £127,300 43 per cent. debentures, part of series created 
February 15th, 1906, to secure £250,000. Property charged:—The company’s 
undertaking and property, present and future, ineluding uncalled capital. No 
trustees. No previous issue of same series. 


Drummond Co., Ltd. (59,372).—This company's annual return 
was filed on January 15th, when 648 shares had been taken up out of a nominal 
cipital of £5,000 in £1 shares. £641 has been received and £7 remains in 
atrears. Mortgages and charges: Nil. 


Cumberland Constraction Co., Ltd. (68,007).—This com- 
pany’s annual return was filed on January 11th, when 35 shares had been taken 
up out of a nominal capital of £10,000 in 100 shares of £100 each. £27 per share 
has been called up on 35 shares, resulting in the receipt ef £945. Mortgages 
and charges: Nil. 


Cryseleo., Ltd. (58,218).—This company’s annual return, made 
up to July 16th, 1906, was filed on January 31st, 1907. The entire capital of 
£15,000 in £1 shares has been taken up. £10,007 has been received and £4,993 
is considered as paid. Mortgages and charges: £8,200. 


Hammersmith, City and North-East London Railway, Ltd. 
(79,190).—This company’s annual return was filed on January 4th, when 12,022 
shares had been taken up out ofa nominal capital of £30,000in £1 shares. £1 
per share has been called up, and £12,022 has been received. Mortgages and 
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charges: Nil. 


General International Wireless Telegraph and Telephone 
Co., Lid. (75,277).—This company’s annual return was filed on January 21st, 
when 121,615 shares had been taken up out of a nominal capital of £175,000 in 
£1 shares. £1 per share has been called upon 1,615. and £1,615 has been 
received. 120,000 shares are considered as fully paid. Mortgages and charges: 
£1,053 19s. 7d. 


Metallic Seamless Tnbe Co., Ltd. (47,966).—This company’s 
annual return was filled on January 24th, when 15,245 preference, ard 65,000 
ordinary shares had been taken up out of a nominal capital of £26,383 6s. 8d. in 
20,000 preference shares of 13s. 4d. each, and 65,000 ordinary shares of 4s. each. 
The full amount has been called up on each share, and £23,163 6s. 8d. has been 
received. Mortgages and charges: Nil. 


Are Lamps, Ltd. (70,975).—This company’s annual return was 
filed on January 19th, when 55,300 shares had been taken up out of a nominal 
capital of £60,000 in £1 shares; £7,300 has been paid and £48,000 is considered 
as paid. Mortgages and charges: Nil. 


Auto-Claw Co., Ltd. (85,218).—This company’s annual return 
was filed on December llth, when 4,517 shares had been taken up out of a 
nominal capital of £15,000 in 18,000 ordinary and 2,000 preference shares of £1 
each; £517 has been received and £4,000 is considered as paid. Mortgages and 
charges: £1,000. 


Burmah Electric Tramways and Lighting Co.. Ltd. 
(75,090).—This company’s annual return was filed on January 18th, when 18,395 
ordinary and 20,000 preference shares had been taken ap out of a nominal 
capital of £200,000 in £5 shares (20,000 preference) ; £5 per share has been called 
up on the preference, resulting in the receipt of £100,000; 18,395 ordinary are 
considered as fully paid. _Mortgages and charges: Nil. 


W. Lucy & Co., Ltd. (electrical engineers, Oxford), (51,908).— 
Particulars of £4,000 5 per cent. second mortgage debentures, created by 
resolution of January 9th, 1907, and having the benefit of a trust deed dated 
January 30th, 1907 (supplemental to a trust deed dated June 29th, 1897), have 
been filed pursuant to Sec. 14 (4) of the Companies’ Act, 1900. Property 
charged: The company’s undertaking and property, present and future, 
including uncalled capital, subject to £3,000 first mortgage debentures issued in 
1897. Thisseries is in substitution for second and third mortgage debentures, 
securing £1,500 in each case, issued in 1898 and 1901 respectively. Trustee: 
KE. A. Hanley, Forbury Grove, Kintbury, Berks. 


Electrical Publishing Co., Ltd. (74,449).—Issue on January 
2lst.of £600 6 Dp cent. debentures, part of series created same date to secure 
£1,500, charged on the company’s undertaking and Property. present and future, 
including uncalled..capital and the: copyright and goodwill of the Eléctrical 
Magdzine. No trustées. 


Hunslet Electrical Pottery Co., Ltd. (87,353).—£3,000 5 per 
cent. debentures, created 2nd and dated January 30th, 1907, charged on the 
company’s undertaking and property, present and future, including uncalled 
capital, have been registered. No trustees. Holder: J. W. Ibbitson, 1, Elm- 
wood Place, Camp Road, Leeds. 


Adelaide Electric Supply Co., Ltd. (84,209).—This com- 
pany’s annual return was filed on January 7th, when 15,000 preference and 
26,065 ordinary shares had been taken up out of a nominal capital of £300,000 in 
30,000 preference and 30,000 ordinary shares of £5each. £5 per share has been 
called up on 15,000 preference and 65 ordinary shares and £75,245 has been re- 
ceived, leaving £80 in arrears. £130,000 is considered as paid on 26,000 ordinary. 
Mortgages and charges: Nil. 


Electric Sign and General Advertising Co., Ltd. (45,610): 
—This company’s annual return was filed on January 14th, when 2,000 shares 
had been taken up out of a nominal capital of £5,000in £1 shares. £1,000 has 
been received and £1,000 is considered as paid. Mortgages and charges: Nil. 


Costa Rica Electric Light and Traction Co., Ltd. (56,447). 
—This company’s annual return was filed on January 9th, when the entire 
capital of £130,000 in £1 shares had been taken up. £7 has been received and 
£129,993 is considered as paid. Mortgages and charges: £177,100. 


“XxX” Electric Accumulator Co., Ltd. (85,174).—This com- 
pany’s annual return was filed on January 7th, when 36,500 shares had been 
taken up out of a nominal capital of £60,000 in £1 shares. £10,000 has been 
received, and £26,500 is considered as paid. Mortgages and charges: Nil. 


Lynton and Lynmouth Electric Light Co., Ltd. (41,835) — 
This company’s annual return was filed on January 5th, when 1,000 preference 
and 5,804 ordinary shares had been taken up out of a nominal capital of £8,000 
in 1,000 preference and 7,000 ordinary shares of £1 each. £2,904 has been 
received, and £3,900 is considered as paid. Mortgages and charges: Nil. 


Electrolytic Alkali Co., Ltd., Middlewich (64,360).—Issue on 
January 28th of £550 debentures, part of series created July 9th, 1904, to secure 
£50,000 44 per cent. first mortgage debentures, charged on the company's under 
taking and property, present and future, including uncalled capital. Trustees: 
Liverpool Mortgage Insurance Co., Ltd., 6, Castle Street, Liverpool. Previously 
issued of same series: £25,050. 


Underground Electric Railways Co. of London, Ltd. 
(73,376).—Particulars of £600,000 debentures, created by resolution of February 
6th, 1907, have been filed pursuant to Section 14 (4) of the Companies’ Act, 
1900. Property charged: Freehold land and buildings at Lot’s Road, Chelsea, 
cable subway from same to District Railway near Earl’s Court, the com. 
pany’s rights under various agreements and instruments, &c. No trustees. 


Aron Electricity Meter, Ltd. (58,650).—This company’s annual 
return was filed on January 4th, when 124,896 preference and 125,000 ordinary 
shares had been taken up out of a nominal capital of £250,000 in 125,000 
preference and 125,000 ordinary shares of £1 each; £1 per share has been 
called up on the preference and £124,948 10s. has been received, including 
£52 10s. paid on 104 preference shares forfeited; £125,000 is considered as paid 
on the ordinary. Mortgages and charges: £48,900. 


Electric Light and Power Co. of Japan, Ltd. (60,811).- 
This company’s arnual return was filed on January 22nd, when 7 shares had 
been taken up and paid for in full out of a nominal capital of £3,000 in £1 
shares. Mortgages and charges: Nil. 

South African Lighting Assoaciation,°Ltd. (27,609).—Issue 
on January 30th of £1,630 5 percent. second debentures, part of series create: 
May 27th, 1903, to secure £10,000, charged on the company’s undertaking and 
property, subject to a first charge for £20,000. No trustees. Previously issued 
of same series: £8,370. 








CITY NOTES. 


Tynemouth and District Electric Traction Co., Ltd. 


THIS company’s annual meeting was held on Tuesday at Donington 
House, Mr. W. L. Madgen presiding. 

In moving the adoption of the report (see Execrrican Revirw, 
March 15th, page 447), the CHarRMAN said that by careful adjust- 
ment of the services to the real requirements of the public in the 
district, they had reduced the expenditure by £987 for the year. 
The undertaking continued to be affected by the electrification of 
the Newcastle and Tynemouth section of the North-Eastern Rail- 
way, but the effect was not so marked as it was, and while it was 
temporarily affecting the receipts, in the long run it would not 
prove of any disadvantage to the company, because it would bring 
an increased number of visitors into Tynemouth. They had 
strengthened the depreciation and reserve fund by the addition of 
£1,000, as compared with £600 for the previous year. The carry 
forward had been increased by £236, and the ordinary dividend 
had been increased by 4 percent. The results for the year so far 
showed continued improvement. They were somewhat unfairly 
handicapped in the price which they had to pay the municipality 
for energy. They were charged higher than the Tyneside tram- 


- ways, which took relatively a much smaller amount of current 


from the Corporation. They had opened friendly negotiations 
with the Corporation, with a view to getting these charges put 
upon a more equitable basis. The report was adopted. 





South London Electric Supply Corporation, Ltd. 


Tue directors’ report for the year ended December 31st, 1906, 
states that the total receipts for the year amounted to £50,704, and 
the expenditure to £32,067, leaving together with the amount 
brought forward, the sum of £27,679 available for distribution. 
After setting aside the adequate sum of £12,000 for depreciation, 
preliminary and other expenses, and providing for interest accrued, 
there remains a sum of £13,556 to be carried to the general 
balance-sheet. Out of this the board recommend the payment of 
a dividend at the rate of 3 per cent. per annum on the ordinary 
shares, carrying forward a balance of £3,806. At the end of 1906 
there was connected to, the company’s mains the equivalent of 
144,622 8-c.p. lamps, showing the substantial increase for the year 
of 24,210 lamps, or the largest in any one year in the company’s 
history: In addition, applications are in hand fora further 5,000 
lamps. During the year under review the plant, machinery and 
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mains have been maintained out of revenue in a high state of 
efficiency. The cost per unit sold is again the lowest of all the 
London supply companies. The 5 per cent. debenture bonds 
amounting to £50,000, which were placed in January, 1904, fall due 
for repayment on April 1st next, and in view of the high market 
rates prevailing, the board have made temporary arrangements for 
their repayment on that date, pending a fresh issue later in the 
year. This company has agreed to join all the other London 
electric supply companies in promoting in the present session of 
Parliament a Bill to empower them to associate for the purpose of 
mutual assistance and for the supply of energy in bulk. The 
temporary contract with the L.C.C. terminated in July last, which 
although originally made fora period of only 18 months, benefited 
the company for over three years. The borough of Lambeth’s 
appeal against the decision of Mr. Justice Bigham in the King’s 
Bench Division in favour of the company, came before the Court of 
Appeal at the end of last month, and was upheld. The directors 
have since determined, in accordance with the strong opinion of 
their legal advisers, to ‘appeal to the House of Lords. 


STATEMENT-OF ELECTRICITY GENERATED, Soup, &c. 
Year ending December 31st, 1906. 


Units generated ... ... 7,185,047 
Sold to consumers and used tig publi a arc aisieeds 6, "259, 192 


Used on works ... ise 288,912 
Total sae ons ..» 6,548,104 
Quantity expended ; in distribution 
In batteries and motor-altematers oF wae 52,978 
In feeders are tes Sas sae oa 78,379 
Transformers a ee ee au 260,600 
Total ... gil, =~ vada’. ‘Meee —: Some 
Total accounted for 6,939,461 
Unaccounted for ... ‘ 245,586 
No. of lamps on circuit, equivalent i in 8 cP. 144,622 





Windermere and District Electricity Supply Co., Ltd. 


THE directors in their report for 1906 state that they have availed 
themselves of an opportunity of acquiring a further £2,000 deben- 
tures of the Keswick Electric Light Co., Ltd., carrying all arrears 
of interest, at a cost of £1,507, and this company now holds nearly 
all the debentures of the Keswick Co. They have gone thoroughly 
into the position of the Keswi¢k Co’s finances, and find that an 
agreement is in existence by which the arrears of interest due to 
this company and another, prior to January Ist, 1901, are only 
payable after all other arrears since that-date have been liquidated; 
the interest due to this company at that date, £398, was incorrectly 
treated as income in the year 1900, and as the prospects of the 
amount being paid are very remote, the directors have written the 
same off by debiting £250 to the general reserve account, and the 
balance of £148 against the year’s net revenue account. It has also 
been decided not to take credit for any further amount of interest 
accrued due on Keswick debentures but not actually received. There 
appears every reason to expect that the Keswick Co. will, during 
the ensuing and future years, be able to pay some interest on its 
debentures, and the revenue account will benefit from any payment 
made on account of the arrears of interest on the £2,000 deben- 
tures recently purchased. The business during the year has shown 
a fair increase, although the profit from installation work has been 
much smaller thar usual. The sum of £243 has been spent on 
capital account, andthere seems every probability that the growth 
of the company’s business will, before long, necessitate the expen- 
diture of a considerable sum on additional machinery. The 
balance of revenue account for the year is £1,998 plus £83 brought 
forward, Debenture interest and bankers’ charges absorb £766, and 
interim dividend of 1 per cent. on preference shares £250, leaving 
a balance of £1,065, against which has been written off balance of 
interest due from Keswick Electric Light Co., Ltd., to January 1st, 
1901, £148, and transferred to depreciation reserve account £400, 
leaving for disposal a balance of £518. The directors recommend 
that a further dividend of 2 per cent. (making 3 per cent. for the 
year) be paid on the preference shares, which will absorb £500, 
leaving £18 to be carried forward. The retiring directors are Mr. 
A. M. Sing and Mr, W. P. J. Fawcus, the former of whom is 
eligible and offers himself for re-election. The directors take this 
opportunity of thanking Mr. Fawcus for his valued services in the 
past, and recommend that the vacant directorship be not filled 
up for the present. 





Evered & Co., Ltd. 


Tue directors’ report for the year ended December, 1906, shows, 
after providing for debenture interest, amounting to £2,375 and in- 
come tax, £510, a profit of £15,144, making with £3,539 brought 
forward from 1905, the sum of £18,683 to be dealt with. The direc- 
tors propose to pay'a dividend of 5 per cent. for the year (free of 
income tax), which will absorb £8,537, to write of plant £2,000, 
to write off building, £1,000, carrying forward £7,146. The directors 
express great regret at the death of their colleague and chairman, 
Mr. R. B. Evered, who for’more than fifty years, was actively con- 
cerned in the conduct of this business.. Mr. Walter G. Kent, a son 
of a former chairman, has been elected to fill the post. For 1906, 
the directors announce a larger profit than that of the previous 
year, which result has been brought about in face of the ae 
cone atition and unprecedented advances in the prices of the 

8 required by the company for its manufactures, Not’ th: 


standing this great increase in the cost of metals, the stock of un- 
manufactured goods has been taken on the same low basis of prices 
as in previous years, and, therefore, greatly below cost. Machinery, 
plant, and stocks of finished goods are thoroughly up to date, and, 
in the opinion of your managing directors, were never in sounder 
conaition. The stocks of finished goods have been taken at prices 
much below their cost on December 31st last. In view of the 
unsettled state of the metal market, the directors think it wise to 
increase the amount carried forward. 





Salisbury Electric Light and Supply Ce., Ltd. 


THE directors’ report for 1906 says that the company continues to 
make progress. The number of consumers has increased from 938 
with 30,217 lamps connected, to 983 with 31,769 lamps connected. 
The generating plant has been sufficient to meet the output, and 
the whole plant is in thorough working order and capable of dealing 
with a considerably increased demand. Twenty-two debentures of 
£100 each have been issued during the year, making the total 
debenture issue £31,900. The share capital remains at £35,000. 
The profit, including £183 brought forward, amounts to £5,136, 
and after paying £1,527 interest on debentures and temporary loans, 
an interim dividend at the rate of 4 per cent. for the half year, 
amounting to £700, and writing off £125 from Exhibition account, 
there remains a balance of £2,784 to be dealt with. The directors 
recommend that a further dividend at the rate of 7 per cent. for 
the half-year be paid, making, with the interim dividend, 54 per 
cent. for the year, and that £1,500 be carried to reserve, leaving 
£59 to be carried forward to next account. 


STATEMENT OF ELEcTRICITY GENERATED, SOLD, &c. 

1904. 1905. 1906. 

Units generated . ee -- 509,806 526,901 615,041 
Quantity sold- Public lamps ae -- 10,200 10,200 10,200 
Private consumers by meter .. 408,035 417,660 492,504 
Total sold oe -- 418,235 427,860 502,704 
Used on works ee ee ws ee 87,438 56,853 63,568 
Accounted for ee es es .. 455,673 484,713 566,272 
Not accounted for.. wa de .- 54,133 42,188 48,769 
Public lamps ae 33 33 33 
Total maximum supply demanded 1. 250 Kw. 296 Kw. 314 kw. 


The annual meeting was held on the 12th inst., and the report 
was adopted. 





Mexican Light and Power Co., Ltd. 


Tuer directors’ report says that at the close of 1906 the present 
works had progressed so near to completion that it was possible to 
effect sweeping reductions in the construction staff, and to reorganise 
upon a more economical operating basis. Power house No. 1, at 
Necaxa, is now nearly completed. The remainder of the con- 
struction work has been placed under the charge of the permanent 
operating staff at that station, and there remains at Necaxa, in 
addition to the power house, no construction work of importance, 
excepting the large dam No. 2, which is now ready for sluicing, and 
upon which work will proceed during the whole of this year. A 
new franchise authorising the company to maintain subterranean 
cables and aerial.transmission lines for the supply of electvic energy 
for lighting, motive power and other purposes to the City of Mexico, 
and to all towns and places in the Federal district of Mexico vntil 
the year 2012, was granted by the Federal Government on June 
30th, 1906, and ratified by decree of the Federal Congress on 
November 26th, 1906. All the properties of the Mexican Electric 
Light Co., Ltd., including those purchased by said company from 
the Mexican Gas and Electric Light Co., Ltd’, and from La 
Compania Explotadora de las Fuerzas Hidro-Electricas de San 
Ildefonso, 8.A., were leased by this company from January Ist, 
1906, for the term of 99 years, under a contact by which this com- 
pany assumes the payment of the principal and interest of the bonds 
of the Mexican Electric Light Co., Ltd., of the par value of 
$§,000,000 gold, and all the expenses of operating and maintaining 
the works and lines of said company, the capital stock of which is 
owned and controlled by this company—i.e., the Mexican Light 
and Power Co., Ltd. The actual earnings and operating expenses 
for the past year were as follows:—Gross earnings, 1906, 
$3,854,194 ; operating expenses, $1,476,975; net earnings, Mexican 
currency, $2,377,219 ; net earnings, gold, $1,188,609. The company, 
out of its net earnings of £1,188,609 (gold), applied $113,323 (gold) 
for the maintenance of plants, and carried the balance of $1,075,286 
(gold) to profit and loss account. The operating expenses of 
$1,476,975 (Mexican currency) includes $591,504, which was 
the cost of steam power during the year, pending the 
completion of the hydraulic plant. The net earnings fell $97,391 
(gold) below the estimates for the year, but the deficiency is due to 
three causes:—(1) The tramway company was unable to procure 
from the manufacturers and to install its machinery so as to be 
able to take power on October 1st last as agreed. (2) The mining 
companies at El Oro encountered similar delays in procuring 
machinery from the manufacturers, and they also operated with 
less power than was expected. (3) The City of Mexico did not 
make certain anticipated extensions in the public lighting. If the 
tramways, mining and manufacturing companies with which this 
company has made contracts for the delivery of power can secure 
early deliveries of their machinery, motors, &., from the manu- 
facturers, the net earnings for 1907 should be about $2,000,000 
(gold). The company has at present three steam plants, with a 
total steam generating capacity of nearly 16,000 u.P., or 11,500 kw. 
The *steam power stations can be utilised in carrying, eak loads, 
and they are of great value as a reserve in case of sudtitn inter- 
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ruptions in the operation of the hydraulic plants; but as the 
operating expenses per urit of power distributed from the steam 
plants are more than 12 times the operating expenses per unit of 
power distributed from the ccmpany’s hydraulic plant at Necaxa, 
the advisibility of increasing the hydraulic plant, rather than resort 
to the use of steam-power, is readily apparent. The general 
manager has prepared preliminary estimates for the construction of 
power house No. 2in the Necaxa Valley, above power house No. 1, 
from which it appears that with no more diversion or storage works 
than those now being completed, excepting a damon Los Reyes 
River, sufficient water is available to operate the proposed power 
house No. 2 continuously at 20,000 u.P., or on peak loads at 
40,000 H.P. 





Cork Electric Tramways and Lighting Co.. Ltd. 


Tue directors’ report, which is to be presented at the meeting to he 
held at 83, Cannon Street, E.C.,on March 27th, states that the 
receipts for the year were £49,410, and the expenses £30,081. 
Including the balance of £996 brought forward, and deducting 
£4,529 for interest on debentures, there remains £15,796. £5,821 
has been paid in two hbalf-yearly dividends on the 5 per cent. 
cumulative preference shares ; £2,500 has been added to reserve for 
depreciation ; £1,022 is written off, as per revenue account; and 
the directors recommend a 5 per cent. dividend on the ordinary 
shares, absorbing £5,750, and carrying £703 to revenue new account. 
The lighting and power business continues to show progress, a large 
number of additional consumers having been connected up, the total 
Kw. being 369 as against 326. The traffic receipts show a small 
decrease of £67. The capital expenditure during the year amounts 
to £10,833, which has been expended mainly in connection with the 
contract for lighting the Cork Military Barracks, house services and 
cables. In June last the capital of the company was increased to 
£250,000 by the creation of 1,000 ordinary shares and 1,000 5 per 
cent. cumulative preference shares of £10 each. The preference 
shares were offered for subscription to the shareholders at £11 per 
share, 827 shares being applied for and-allotted. During the year 
additional debentures to the extent of £4,000 were also issued. 
The premiums on the shares and debentures issued during the 
year, viz., £871, have been added to the reserve fund, making, 
with the £2500 set aside out of revenue, a total addition for the 
year of £3,371. 






CoMPARATIVE TABLE. 

TRACTION— 1904. 1905. 1906. 
Miles open . : - oe ee 9°89 9°89 9°89 
Passengers carried oe ee .. 5,814,376 5,979,882 5,966,564 
Average fare - ; A 1 ana 100d. 100d. 
Car mileage .. ae - ; 882,256 900,446 891,998 
No. of cars ie 35 85 35 

LIGHTING AND PowWER 
No. of customers .. =e 1,466 1,679 
8-c.p. lamps (equiv.) applied for 86,977 100,543 

re ae connected 85,628 98,852 








City of London Electric Lighting Co., Ltd. 


THE ordinary general meeting of this company was held on 
13th inst., at Salisbury House, London Wall, Mr. J. B. Braithwaite, 
the chairman, presiding. 

In proposing the adoption of the report ‘see ELrEcrrican 
REvIEw, March 8th, page 403), the Cuatrmay, after referring with 
regret to the great loss that the company, aud the electrical world 
generally, had sustained in the death of the late Mr. George 
Herring, said they would see from the report that, compared with 
some of the other electric lighting companies in London, they had 
fared very well. They had only a very small reduction in their 
net profit—a sum which was quite insignificant in comparison with 
their total receipts. The actual reduction in the profits was only 
£1,614, and against that they had an increase in expenditure of 
£1,001, and as there was an increase of £2,508 in rates and taxes 
alone, they would see that if it had not beenfor that item there 
would have been no decrease in their net revenue. He was glad to 
observe that shareholders in public companies were becoming 
more and more alive to the anomalous position in which they were 
placed with regard to the question of rates andtaxes. They had 
no representatives who were entitled to give a vote in the election 
of those who made the rates and spent them, and yet very often 
companies like theirs were the largest ratepayers. That was a 
condition of things which he could not think Parliament would 
allow to continue indefinitely. In the generation and distribution 
of electricity, although their output was considerably increased, 
they had actually effected an economy of £1,549 in the cost. There 
had been a certain reduction in the average price they had 
obtained for their current during the year, which was entirely due 
to the larger proportion of units sold for power purposes. As 
they increased their power lead some further small reduction in 
the average price might be anticipated. The increase in their lamp 
connections was fairly satisfactory—about 81,000—and the total 
equivalent of lamps connected or applied for up to date was 
923,000, so that in the ordinary course of things they might fairly 
hope to pass the million limit in the course of the present year. 
The applications received for the first eight weeks of the current 
year were quite satisfactory, and showed that the business was still 
steadily expanding.’ They had a very satisfactory record in regard 
to the number of units sold during the past year, for in spite of the 
fact that they had lost the temporary supply which they were giving 
to the L.C.C. on some of their tramways pending the completion of 
their generating station at Greenwich, they had made up the whole 
of that loss and 706,000 units in addition, so that really their 


ordinary customers had taken nearly 2 million units more than they 
did in the previous year—an increase of about 10 per cent. in 
the amount of current sold. The extra three-quarter million units 
they had sold had been produced at an actual saving of £1,500 in 
cost—a fact which he thought they would agree with the directors 
in thinking reflected the greatest credit upon their chief engineer 
and the whole of their technical staff at their generating station. 
For some years past he was glad to say they had been able to get 
along without any fresh issue of capital. They had invested the 
depreciation fund in the business instead of investing it outside, 
and that was why they had been able to develop the business without 
incressing the capital. For many years they had set aside £45,000 
a year inthat way, and by using it in the business they had greatly 
strengthened the financial position of the company—a condition of 
things he hoped they would be able to continue. The whole of the 
costs incurred in connection with Parliamentary expenses had been 
charged against the year, and they had placed the same amount to 
reserve for depreciation as usual—£45,000, and £500 to leasehold 
redemption. After paying all charges they had an available balance 
of £83,660. They were able to declare the usual dividend at the 
rate of 7 per cent. for the half-year, making 6 per cent., for the year, 
, and to still carry forwardsomething over £20,000 tothenext account. 
In concluding, the chairman referred at some length to the Parlia- 
mentary position. He said that last year they had to face the London 
County Council and the Administrative County’s Bills for a bulk 
supply. Both the Administrative County and the L.C.C. were 
bringing forward Bills again this year. Fortunately, the various 
electric companies had now combined together and were bringing 
forward a Bill on their own account. Of course, the recent L.C.C. 
election had for the moment dislocated the arrangements that had 
been going on, and they were waiting to see if the Moderates would 
adhere to what he understood were their election pledges—namely, 
that they would abandon the Bill. They hoped that the recent 
victories of the Moderates would result inthat Bill being dropped. 
In that event there would be an opportunity of the Companies’ Bill 
obtaining a fair hearing, and he could not but believe that they 
would be able to put facts before Parliament which ought to result 
in their getting their Bill. It was quite unnecessary for a new 
company or the L.C.C. to come in and give a bulk supply. That 
could be done much more efficiently and economically by th 
existing companies, who were now supplying all the power 
required in their respective areas. By co-operation the companies 
could cheapen the cost of power to the consumers, and the large 
capital expenditure which a new company would involve would be 
avoided. 
Mr. F. W. ReyNoxps seconded the motion, and the report was 
carried. 


Bromley (Kent) Electric Light and Power Co., Ltd. 


THE directors’ report for 1906 says that further progress has been 
made during the year, the lamp connections having increased from 
64,957 to 71,222. The sale of energy has increased from £12,485 
to £13,997. The works have been maintained in good order and 
repair. During the year £2,600 debenture stock and 1,000 ordinary 
shares have been issued; the premiums paid thereon, amounting to 
£362, have been carried to reserve. The result of the year’s trading, 
including £48 brought forward from last year, shows a profit of 
£10,529, and after allowing for debenture interest and trustees’ fees, 
amounting to £3,178, the amount available for dividend is £7,351. 
An interim dividend at the rate of 4 per cent. per annum was paid 
for the half-year in Ostober, and the directors recommend the 
payment of a further dividend for the last half-year at the rate of 
7 per cent. per annum, making a total dividend of 54 per cent. for 
the year, and that £3,000 be placed to the reserve account, making 
with the amount received in premiums £3,352, and leaving a balanc: 

of £313 to be carried forward. 

The meeting is to be held at Bromley on Monday next. 





Newcastle-upon-Tyne Electric Supply Co., Ltd. 


THE annual meeting was held on 14th inst. at Newcastle. 

Dr. J. T. Merz, who presided, in moving the adoption of th: 
report (see Enecrrical Revinw, March 15th, page 445) said thi 
total connections to the company’s system at the end of the year 
amounted to 70,000 H.p., which was an increase of 16,700 on the 
previous year. From the accounts they would see that the revenue 
for the year had been £176,810, an increase of £36,502, and the 
profits, including the return on their investments, had been 
£85,747, an increase of £11,094 on the previous year. The expendi- 
ture on capital account had been £172,679, largely represented by 
extensions of the’ Carville power station and of the system 
generally. The mileage of cables was 171, as against 146 a year 
ago, and they had 4,350 customers, an increase of 550. Actually 
they had written off the works £150,000, they had written off the 
stocks £2,500, and they had left on the depreciation account, with- 
out allotting it to any special item, £28,500. The issue of new 
capital might be looming in the near future. They acquired a 
large additional area, which would include the cluster of collieries 
south of Blvth, and it would need development. The directors 
would probably be obliged towards the end of this year, after the 
present shares were fully paid up, to issue new capital. The issue 
made last year, he added, was largely over-subscribed. 

Mr. T. G. Gipson seconded the report, which was adopted. 

A dividend of 5 per cent. on the amount called up on the pre- 
ference shares, and of 8 per cent. on the amount called up on the 
ordinary shares, for the year was formally declared... The retiring 
directors were re-elected. 
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The Hove Electric Lighting Co., Ltd, 


THs annual meeting of this company was held on the 14th inst, at 
Salisbury House, London Wall, Col. A. J. Filgate in the chair, 

The CHAinMaN, in proposing the adoption of the report (see 
ExecrricaL Review, March 8th, page 404), said that the capital 
expenditure during the year had amounted to £4,347. Of that, 
£1,229 was expended on buildings, chiefly in connection with the 
new station, £1,912 on strengthening and extending the mains, and 
£272 on meters. The total length of their network was now 
20 miles 946 yards, and of their feeders 8 miles 1,275 yards, the 
total length of mains being 29 miles 461 yards. The capital 
expenditure to the end of the year had amounted to £159,530. 
Of this sum £119,171 had been provided from their share 
capital, debentures and debenture stock; £18,226 from 
premiums received on capital issues, and the balance from the 
renewa's and depreciation account. Dealing with the revenue, he 
said he hoped the shareholders would consider tne result of the 
past year’s working as satisfactory. The number of houses on the 
system at the end of the year was 1,486, an increase during the 
year of 112 houses. The lamps and motors connected reached the 
equivalent of 98,224 8-c.p. lamps, compared with 92,194 8-c.P. 
lamps at the end of 1905—an increase of 6,030. The units sold to 
customers amounted to 930,542, against 901,384 in 1905. The gross 
revenue of the year was £21,624, compared with £21,040 in 1905— 
an increase of £584. The revenue expenditure amounted to £8,951, 
as against £8,550—an increase of £401. The increase was chiefly 
on coal, due to an increase in price, wages and salaries. The net 
revenue of the year had amounted to £12,672, as against £12,490 in 
1905. While they, of course, wished the increase had been larger, 
when it was considered that the number of disconnected houses 
had increased from 133 at the end of 1905, to 165 at the end 
of 1906, the result could not be considered unsatisfactory. 
He must, as usual, record their satisfaction at the excellent 
work done by Mr. C. B. Smith and his staff at Hove, 
and Mr. F. R. Reeves in London. From the net profits they had 
to deduct the interest oa debentures and loans, £1,743; the interim 
dividend paid last October of £2,735, and income-tax, £594, leaving 
a balance of £8,293. They recommended placing £4,000 to the 
renewal and depreciation account, raising that account to £25,275; 
to pay a final dividend for the half year at the rate of 10 per cent. 
per annum, making, with the interim dividend, 9 per cent. for the 
year, carrying forward the balance of £818. It was essential that 
they should strengthen their renewals and depreciation fand, so as 
to provide for contingencies. Moreover, some of their plant had 
been in use for several years, and might need renewal at no distant 
date. For some ;time past the Corporation of Hove had 
been pressing them to reduce their rates for energy, on 
the ground that their auditors had ¢ertified that the com- 
pany had been in a position to pay a dividend of 10 
per cent. per annum for the past seven years. They disputed that 
statement, inasmuch as it was essential under the conditions of their 
contract to place a considerable amount to reserve to meet renewals 
and depreciation and the expiry of the lease of the land on which 
the Davigdor Road station was built. They, however, expressed 
their willingness to make a further reduction in price if the 
Corporation would withdraw their objection to the customers on 
the 110-volt pressure changing over to 220 volts—a very reasonable 
stipulation considering that there were now only 43 customers on 
the 110-volt pressure, while there were 1,443 customers on the 
220-volt pressure. On that the Corporation petitioned the 
b. of T. to enforce the proposed reduction, and the B. of T. had 
appointed an inspector to hold the necessary inquiry, which was 
now proceeding. 

Mr. Harnotp A. Hoare seconded the motion, and it was 
agreed to. 





Durham Electrical Power Distribution Co., Ltd. 


HE annual meeting was held in Newcastle on 14th inst. Dr. J. T. 
Merz presided. 

In moving the adoption of the report (see Exectricat Review, 
March 15th, page 445), the CuarrMan first referred to the loss sus- 
tained by the death of Sir Thomas Richardson. Referring to the 
work of the year, he said he must beg them to look on the past 
year really as a continuance of the first year, as a time of prepara- 
tion in the preliminary history of the company. They had hoped 
that the time of preparation would have been closed at the end of 
the year 1905, and that in the year 1906 they would have entered 
upon the use of the large amount of capital that had been spent, 
and of the plant which it represented. The time of prepara- 
tion ‘had extended over two years instead of one, and, practically 
speaking, the profit made in 1906 had been very similar to that 
made in 1905, They had not in effect reaped any considerable 
advantage from the large amount of capital outlay which they had 
made. He trusted they would draw no conclusions as to the future 
history of the company from the present results. They were now 
hopeful, and had reason to believe that the third year of the com- 
pany’s history would show the improvement which they expected 
it to show in the second year. In spite of all this, the output had 
considerably increased. It had increased from 7,600 to 13,200 H.p. 
The lighting part of their business had got larger, as well as the 
power part. Altogether the profit of the year was £20,756. There 
were 114 miles of cables in comparison with 40 the year before. 
They had now 637 customers, or 190 more than a yeat ago. The 
prospects, so far as they knew, were very good. They had secured 
the Dunston flour mills, which took 2,000 u.P., and there had also 
been connected with their system, factories taking 6,000 u.p. and 
collieries taking 5,000 u.p. He wished to add that the work 





during the time of ——— had been very arduous, and 
although it did not show in the way of profit as yet, he wished to 
thank their manager (Mr. Esslemont) for the great energy shown, 
As soon as the cable system was completed the amount of business 
would be largely increased, and the income in proportion. 

Mr. J, H. ARusTRONG seconded the report, which was adopted. 

A dividend at the rate of 5 per cent, on the preference shares, 
and of 4 per cent, on the amount called up on the ordinary shares, 
was declared, 





Mersey Railway Co. 


THE directors’ report for the half-year ended December 31st, 1906, 
states that the train mileage run during the half-year was 416,555 
miles as compared with 417,683 during the corresponding period of 
1905. The number of passengers conveyed has been 5,271,524, as 
against 4,937,840, exclusive of season-ticket holders. The total 
receipts from all sources for the half-year were £47,359, as com- 
pared with £44,0€0. The working expenses, exclusive of the charges 
for pumping, ventilation, and lifts, were £31,963, equal to 67°49 per 
cent., as against £30,471, equal to 6916 for the corresponding six 
months. The charges for pumping, ventilation, and hydraulic 
lifts amounted to £3,921, equal to 8°28 per cent., as compared with 
£3,837, or at the rate of 871 per cent. in 1905. On December 14th, 
1906, the Court of Appeal dismissed the “injunction which had 
been granted against the company at the instance of the corpora- 
tion of Birkenhead with regard to the running of motor omnibuses 
in connection with the trains; but the corporation has presented 
an Appeal to the House of Lords, and the directors do not propose 
to resume the omnibus service until the case is finally decided. 





P ° ah 
Companies Struck Off the Register.—The names of 
the following companies have been struck off the Register :— 
Acetylene Gas and Electric Smelting Co., Ltd. 
British Arc Carbons Manufacturing Co., Ltd. 
Compressed Fuel Syndicate, Ltd. 
L’auto-régulateur Moteur Hydraulique ‘ Cassel,”’ [.td. 
Liverpool Electric Supplies, Ltd. 
M.I.P. Electrical Syndicate, Ltd. 
New Century (Foreign) Are Light Co., Ltd? 
Ozone Generators, Ltd. 


Rothesay Tramways Co.—The annual meeting of this 
company was held on Tuesday at Donington House. Mr. A.C. 
Miles presided, and said there was a profit of £2,738 on the year’s 
working. They proposed to place to depreciation and reserve fund 
£1,250, to declare a dividend of 2 per cent., and to carry forward 
£325. The report was adopted. . In the previous year there was no 
dividend, but £1,500 was placed to depreciation and renewals, and 
£114 carried forward. 


Direct United States Cable Co., Ltd.—The board 
has resolved upon the payment of an interim dividend of 4s per 
share, free of income-tax (at the rate of 4 per cent. per annum) for 
the quarter ending March 31st, 1907. The dividend is payable on 
and after April 26th next. 


Leeds Copper Works, Ltd.—The directors’ report for 
1906 shows a trading profit of £23,724, against £15,148 in 1905. 
After providing for debenture interest, there is a net profit of 
£8,651, as against £742 in 1905. This further great improvement 
has been made in spite of the high price of copper and of the most 
severe competition. According to the Zimes, certain costly altera- 
tions in the plant were concluded, and charged to revenue account, 
and these will secure satisfactory economies in the cost of manu- 
facture. ‘The company is laying down a powerful plant for the 
quick production of copper tubes by another process similar to that 
used by its competitors, as an alternative and addition to the existing 
electrolytic plant, so as to produce all kinds of copper steam pipes. 
The installation will be at work shortly. New plant has also been 
added, and is now at work, for making very thin tubes of the finest 
quality for motor-radiators, &c. The board has issued the report 
and accounts at once for the information of the shareholders, but 
does not propose to hold the annual general meeting until later 
than usual in the present year, when it hopes to lay proposals 
before the members for the consolidation of the capital account. 


Anglo-Argentine Tramways Co., Ltd.—The balance 
to the credit of net revenue account on December 31st, 1906, in- 
cluding £10,214 brought forward from 1905, and after deducting 
£65,816 for depreciation renewal fund (in addition to amounts 
expended on ordinary maintenance), amounts to £296,836. After 
transferring £4,200 to a sinking fund for the redemption of pre- 
ference and ordinary shares, £5,000 to investment depreciation 
account, and £20,000 to reserve fund, out of the balance available 
for dividend, the directors recommend the payment of a final divi- 
dend on the 320,000 ordinary shares of 4s. per share, free of 
income-tax, which, with the interim dividend of 4s. per share paid 
in October, will make 8s, per share, or 8 per cent. for the year, 
carrying forward £10,081. The transfer registers for ordinary 
shares will be closed from March 26th to April 9th inclusive. 


Armstrong, Whitworth & Co.—The directors recom- 
mend a dividend of 2s. per share for the six months ended 
December last. £102,944 is carried forward. The dividend for 
the corresponding half of the previous year was at the rate of 
10 per cent, per annum. 
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British Insulated and Helsby Cables, Ltd. 


WE regret that we are unable to publish a report of the meeting 
of this company which was held on Monday. Our Liverpool 
correspondent, who had special instructions to represent us and 
report the proceedings, writes as follows :— 

“In respect of the general meeting of this company, held to-day 
at Liverpool, I have to report that I attended at the place of 
meeting to take a note of the proceedings for you as instructed. 
I regret to say that two officials of the company informed me that 
I could not remain, as no reporter other than one acting officially 
for the company would be allowed to be present and take any notes 
of the proceedings. One of the officials said, and repeated, words to 
this effect: ‘A report will be sent to your paper, and your firm 
will be paid for the report with the others, 

“ However, I was officially informed that I could not be allowed 
to stop and take a report.” 

We have since received what purports to be a:full report of 
the proceedings from a firm of advertising agents, but it is not in 
accordance with our general practice to publish reports of company 
meetings unless furnished by our own representatives. 





Guildford Electricity Supply Co., Ltd. 


TxE directors’ report for the year ending December 31st, 1906, 
states that the company has made very satisfactory progress, the 
gross receipts being £5,975, as compared with £5,374 for 1905. The 
total expenditure on revenue account for last year amounts to 
£3,308, as compared with £3,692 for 1905. There is a balance on 
the revenue account of £2,668, after writing off £500 for depre- 
ciation, and the balance of the suspense account for law costs, viz., 
£225. After making due provision for interest on debentures, 
dividend on preference shares, and the placing of £250 tothe credit 
of the reserve fund account, the net revenue account shows a balance 
of £736 for distribution. Out of this the directors recommend the 
payment of a dividend at the rate of 4 percent. forthe year on the 
ordinary shares, which will absorb £548 8s., thus leaving a balance 
of £188 to be carried forward. The following table will show the 
rate at which the company’s business has progressed during the past 
four years :— 


Year. No. of consumers. Revenue. Total costs. 
1903 826 £3,897 £2,197 
1904 410 £4,860 £2,242 
1905 473 £5,374 £2,782 
1506 525 £5,975 £2,524 


It will be seen that a reserve fund account has been started, and 
that a sum of £250 has been credited tosame. This account should 
have the effect, in the future, of materially improving the financial 
position of the company. The total capital expenditure up to 
December 31st amounted to £51,519, and the total capital receipts 
were £48,111, thus showing a balance over-expended of £3,408. 
The directors are, therefore, very desirous of issuing further 
ordinary and preference shares, and also the balance of the deben- 
tures, in view of the fact that additional capital expenditure will 
shortly be necessary to meet the company’s increasing business. 
A vacancy op the board of directors was created during the year by 
the death of Mr. E. 8. Baring-Gould, who had served the company 
as a director for some years. Mr. J. M. V. Money-Kent, owing to 
his increased professional calls, resigned his position as a director 
of the company in July last. 


STATEMENT OF ELECTRICITY GENERATED, SOLD, kc. 
1906. 1905. 
. ? ar Power and heating .. 82,365 40,541 
Number of units sold { Lighting .. mm a, 212/396 202/879 
Total a -- 294,691 Total 243,420 
H.P, of motors connected .. ee ae os 200 ; 90 
Number of consumers 7 os ae os 525 473 
Lamps connected .S au ‘ 26,000 20,924 


The annual meeting is to held on March 27th. 





The Electric Lighting and Traction Co. of 
Australia, Ltd. 


Mr. J. B. Brarruwatte presided on Monday at Finsbury Pavement 
House, E.C., over the seventh ordinary general meeting of the 
above company. 

In moving the adoption of the report (see ExectricaL Rrevinw, 
March 15th, page 447), the CHARMAN said he was glad to say that 
the favourable forecast which he held out last year had been fully 
borne out with regard to all of their Australian undertakings. 
Last year he congratulated them on the very satisfactory increase 
in the profit earned, and that year he had the pleasure of doing 
the same. They had spent about £20,000 on the Melbourne under- 
taking, and the amount now spent on this was £256,000. They 
had also made a small expenditure at Geelong, raising it to £52,049. 
Asa result of this expenditure their cash at bankers had been 
reduced to £500. It would be seen that for the first time for 
several years there was a balance in their favour on the Melbourne 
undertaking of £1,185 4s, This, as he had said, was after they had 
paid their debenture interest, the whole of the interest on the large 
loan from the bankers, and the administrative expenses. The 
chairman dealt in detail with the figures in the profit and loss 
account, and pointed out that the profit on the Melbourne under- 
taking now stood at £10,620, as against £6,454 last year, which was 
practically a 66 per cent. increase. The profit on the Geelong 


undertaking stood at £1,678, as against £1,284, which was an 
increase of about 30 per cent., and the combined profits were 
£12,280, as against £7,738. Owing to the satisfactory progress 
being made at Adelaide, they had received £3,028 in dividends, as 
against £2,220, which was an appreciable advance. What, however, 
the shareholders would wish to know was, what were the prospects 
for the future, and he was glad to say that good as was the progress 
made last year, the progress during the four months from August 
30th was even more gratifying, and it looked as if they were going 
to have a rapid increase in revenue in Melbourne. During these 
four months they had connected 8,646 8-c.P. lamps, as against 3,248 
last year, and they had connected 185 H.P. to motors, as against 
109 u.p. They sold 507,576 units as against 370,732. The gross 
profit made at Melbourne in the four months was £3,769, as 
against £2,715. It was rather difficult to say whether this rate of 
increase would continue during the whole of the financial year, 
but from the returns they had it seemed that applications were 
coming in both for lighting and power, and there was no reason to 
doubt that the increase would continue. At any rate, up to the 
present there were no signs of falling off. The progress at Geelong 
was also satisfactory, and in the four months since the accounts 
were made up they had connected 2,732 lamps as against 2,042, 
and connected 15 H.P.as against 30 H.P., the latter item being a 
decrease. They had sold 81,313 units against 72,000,{and the profit 
was £350 instead of £200. In the report figures were given of the 
progress made in Melbourne and Geelong in the past three years, 
and to bring these figures up to date he might tell them that in 
Melbourne the lamps had increased on December 31st Jast from 
57,610 to 66,256; the motors from 985 H.P. to 1,170 H.P.; and the 
total equivalent connections expressed in 8-c.P. lamps from $9,130 to 
102,532. At Geelong lamps connected were 20,604 against 17,872 ; 
motors 610 H.P. against 595 H.P.; and total equivalent 39,000 
against 36,912. They had had to order additional plant to supply 
the increased demand at Melbourne, and had sent out a 1,500-Kw. 

turbine. This would give them a total capacity of between 3,000 
and 4,000 kw., which would probably be enough for another year 
or two, although he trusted that he would be mistaken in that. 
The Adelaide undertaking also continued to make good pro- 
gress, and they were hopeful of receiving further increases of 
dividend. The shareholders would want to know what were 
the prospects of doing something for the arrears of divi- 

dend on the preference shares, but it would be obvious that 

they could not do anything in that direction until they had re- 

arranged their capital account in some way. As long as they had 

£100,000 loan from the bankers, it was obvious that the first use which 

must be made of that additional net revenue was to do something 

to fund that uafunded debt. Had the £100,000 loan been in 

debentures there would have been a surplus to enable them to deal 

with the preference sharc-s. It was obvious, however, that they 

bad turned the corner, and it brought them nearer the time when 

it might be possible to fund that floating debt which was such an 

incubus round their necks at the present time. 

Mr. P. R. Sexton seconded the motion, and said that the most 
notable feature of the year had been the increase in the demand 
for power, which showed that the tariff they offered in 1905 was 
being appreciated. At the present time about half of the units 
sent from their station were for power purposes, and there was 
evidence that this satisfactory demand showed no sign of falling 
off. The policy of introducing the turbine so far from the manu- 
facturing base was carefully considered, and they came to the con- 
clusion that the benefits, both in respect of capital cost and eco- 
nemical cost of generation, justified them in adopting the turbine. 
In conclusion, Mr. Sellon referred in high terms to the good work 
done by the staff in Australia. 

The report was then adopted. 





Davis & Timmins, Ltd. 


Str Henry C. Mance presided at the annual meeting held on 
14th inst. at Winchester House, E.C. In moving the adoption of 
the report, he said that the accounts for the year showed signs of 
steady progress. Bringing forward £6,063 from the previous year, 
there was an available profit of £15,932. In addition to the 6 per 
cent. préference dividend, they proposed a dividend at the rate of 
8 per cent. per annum on the ordinary capital, placing £2,000 to 
reserve, and carrying forward £6,572. He congratulated the staff 
and shareholders upon the result which had been obtained in spite 
of the great rise in the price of copper, and in face of keen com- 
petition. He did not think they must place too much reliance 
upon the Board of ‘l'rade returns, which although they appeared 
encouraging, did not always give an exact indication of the state of 
the manufacturing industries of the country. Prices were still cut 
extremely fine, and they would take some time to recover from 
the low level of the last few years during the times of extreme com- 
petition, and the struggle for existence. They had done their best 
to ensure continuity of management by making agreements with 
the managing director, Mr. Davis, and the two managers of the 
works at York Road and Wood Green. After going over the 
principal points in the accounts, he mentioned that ample allow- 
ance had been made for depreciation. The factory at Wood Green 
was now practically completed. The gas plant and new dynamo 
enabled them to generate power economically. They had room for 
additional machinery, and also had sufficient power available, to 
meet any probable developments of the next year or two. 

In the course of a brief discussion, a shareholder suggested that 
an interim dividend should in future be paid on the ordinary 
shares. The chairman said that the point would be considered. 

The report was adopted. 
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Toronto Electric Railway Co. 


Tur annual meeting of shareholders of the company was held in 
Toronto on 6th ult., when the accounts presented showed a large 
increase in the company’s earnings over previous years. The gross 
earnings for the year ended December 31st last amounted to 
$3,109,739—an increase of 12°8 per cent. over the earnings for 1905. 
‘The improvements to the power plant and other properties have 
resulted in a reduction of the ratio of operating expenses to the 
gross income from 56°8 per cent. for 1905 to 52°9 per cent. for 1906. 
The consequence is an increase of $276,337 in the net earnings over 
the preceding year, making a total of $1,463,224. The gross earnings 
for the year were distributed as follows :— 


Operating expenses os a re ay oo $1,646,515 
Bond interest and fixed charges és ss oF ‘he $217,199 
Payments to City of Toronto, being percentage on 

earnings ae as Ne x A ia ae $348,963 
Pavement charges .. es - se a oa x $80,965 
Four quarterly dividends of 14 per cent. each, aggregating $460,241 


This leaves a surplus of $355,845, of which sum $100,000 has been 
transferred to the contingent account and $255,854 carried forward 
to credit of profit and loss account. 

The issue of $1,000,000 new stock authorised in April last has all 
been subscribed and paid up. The proceeds from the sale of the 
stock, together with the surplus earnings, places the company in 
the satisfactory position of having the sum of $674,982 casb in 
bank available for the purpose of undertaking capital expenditure 
during the coming year, after having paid for all the improvements 
made last year. 

Mr. Wu. MackEnzig, the President, in congratulating the share- 
holders on the sound and progressive state of affairs, called attention 
to the fact that the earnings of the company exceeded by $9,000 the 
earnings of the Montreal Co. He also pointed out that the City of 
Toronto had received $7,000 more of the earnings of the company 
than the shareholders had. No reference was made to the recent 
disputes with the city, but the overcrowding was mentioned, and 
the President said the company was just as anxious as the City to 
relieve the situation. 

On-the motion of the PrestmpENT, seconded by Sir HENRY 
M. Pebuatt, the report was unanimously adopted. 





Sociedad Co-operativa Telefonica.—The managing 
Committee of the Co-operative Telephone Co. (Sociedad Co- 
operativa Telefonica), of Buenos Ayres, have forwarded us a copy of 
the annual report for the year ended June 30th, 1906. It+hows 
that the gross revenue from the working of the Red telephone 
exchange amounted to $564,229 in 1905-6, as compared with 
$470,769 in the preceding year, whilst the working expenses 
reached $413,233, as contrasted with $341,446 in the two years 
respectively. The net profits in 1905-6 were $149,054, as against 
$186,233, being an increase of $12,821. After appropriating 10 per 
cent. of the profits for the remuneration of the directors, and 
placing 10 per cent. to the reserve fund, 5 percent. to the beneyo- 
lent fund, and 10 per cent. to the fund for the redemption of the 
preference shares, there remains a balance of $96,885. This has 
been disposed of by the division of $66,082 among the ordinary 
shareholders, and the allocation of the other $30,803 to the fund for 
the redemption of the Red exchange and its accessories. The 
report states that the company had 4,701 subscribers at the end of 
the financial year, as compared with 4,065 at the close of 1904-5, 
being an augmentation of 636. Asthe increase in the number of 
subscribers in 1904-5 was only 492, the managing Committee 
regard the progress made in the past year as very satisfactory. 


Official Announcements re Companies.—The follow- 
ing are to be struck off the register in three months unless cause is 
shown to the contrary :— 


Bermondsey Telegraph Factory, Ltd. 

Cross Electric Engineering and Manufacturing Co., Ltd. 
Electrica) Engineering Corporation, Ltd. 

Elmore’s French Patent Copper Depositing Co., Ltd. 

Fowler, Lancaster & Co., Ltd. (registered January 8th, 1890). 
Lamina Accumulator (Elieson’s British Patents) Syndicate, Ltd. 
Lartigue Railway Construction Co. (registered August, 1890). 
Medical Battery Co., Ltd. (registered May, 1889). 

8. Z. de Ferranti, Ltd. 

Sheffield Telephone Exchange and Electric Light Co., Ltd. (registered 1890), 
Weybridge Electric Supply Co., Ltd. 

Williamson Electrical and Engineering Co., Ltd. 

Woodhouse & Rawson United, Ltd, 


Melton Mowbray ‘Electric Light Co.. Ltd.—The 
annual general meeting of this company was held on Wednesday 
last week. ‘The report showed that the revenue for the year 
amounted to £1,756, an increase of £408 as compared with the 
previous year. The directors recommended that a dividend be 
declared at the rate of 2) per cent., and that the balance of £80 be 
carried forward. The report was adopted. 


United Alkali Co., Ltd.—The report for 1906 states 
that the net profit amounted to £393,294, and including the amount 
brought forward there is £434,599 available ; £15,000 is transferred 
to debenture redemption fund account, £75,000 to the reserve fund, 
and £50,000 to the reserve depreciation fund. After providing for 
debenture interest and dividend on preference shares, the ordinary 
shares receive a dividend at the rate of 2 per cent. per annum. 
£50,246 is carried forward. The company has participated in the 
general improvement in the trade of the country. 





Isle of Wight Electric Light and Power Co., Ltd. 
—tThe report for 1906 states that during the year further progress 
was made. Including a balance of £214 brought forward, there was 
a profit of £9,715. After paying interest on debentures and loans, 
£5,178, and dividend on the preference shares, £2,500, there 
remains a balance of £2,037. The directors propose a dividend of 
14 per cent. per annum on the ordinaryishares, absorbing £1,500, 
that £400 be placed to a reserve fund for renewal of plant, leaving 
£136 to be carried forward. 


Hastings and District Electric Tramways Co., Ltd. 
—The directors in their report for 1906 also submit the revenue 
account of the Hastings Tramways Co., showing a credit balance of 
£14,834. This amount bas been handed over by way of dividend 
on the shares, which are all owned by the Hastings and District 
Electric Tramways Co. As a result, says the Morning Post, the 
revenue account of this company shows receipts amounting to 
£15,039, and after charging the working costs not included in the 
accounts of the Hastings Tramways Co. and paying the debenture 
interest, there remains a credit balance of £7,026. To this amount 
must be added £1,707 brought forward, or a total of £8,733, from 
which a payment of £3,000, being at the rate of 3 per cent. per 
annum on the preference shares, was made on August 25th last, and 
it was now proposed to pay a further sum of £5,000, being at the 
rate of 5 per cent. per annum, making 4 per cent. for the year 1906, 
and to carry forward £733. 


Liverpool District Lighting Co., Ltd.—The report 
of this company, printed in our last issue, was adopted at the 
meeting held on 13th inst. at Liverpool. The chairman said that 
the number of units sold showed double the increase of the previous 
year, but the profits were less because of the curtailment of the 
contracting business. They had borrowed from their reserve and 
from revenue in extending the mains and other works, and as the 
time bad come for further extension, the shareholders were asked to 
subscribe a further £5,000, which would be spread over the coming 
year. Building work was going on rapidly at Waterloo and 
Blundellsands, and all the new houses were being wired for elec- 
tricity. Competition in the contracting business was keen, but they 
hoped to more than hold their own. The dividend was slightly 
better than last year. 


Gandy Belt Manufacturing Co.. Ltd.—After adding 
£2,000 to the reserve fund, the total dividend for the year is 64 per 
cent; £1,654 is carried forward. 


Huelva Gas and Electricity Co.. Ltd.—The report for 
1906 states that the net profit for the year amounted to £3,088. 
The directors recommend a dividend of 4 percent. The Harbour 
Trust of Huelva has advertised for tenders to supply electricity to 
its cranes and lights on the town pier, and the directors have 
resolved to lodge an offer, although its acceptance will involve a 
considerable iucrease to the existing plant. To raise the necessary 
funds they propose to ask for power to issue £25,000 54 per cent. 
debenture stock, to be utilised to the extent of £10,000 in replacing 
the existing 5 per cent. debenture stock, and steps are being taken 
accordingly. An opportunity will be given to the shareholders to 
assist in raising the additional funds and working capital required 
by taking up this -debenture issue. The amount required mean- 
time is estimated at £10,000, of which there has been promised 
£4,200, leaving £5,800 still to be taken up. 


Mansfield Tramways Co., Ltd.—The statutory mect- 
ing was held at Mansfield on 11th inst. Mr. A. R. Holland presiding. 
It was reported that the total amount of cash regeived by the 
company in respect of the shares issued wholly for cash was 
£34,865. The total receipts amounted to £72,319 15s., and the 
payments to £70,717 11s., including £68,835 for purchase of shares 
in the Mansfield and District Light Railway Co. The chairman 
said the company had only been in possession of the line for two 
and a half months. It was announced that the company hoped to 
declare a dividend every six months in future. 


The Greek Thomson-Houston Co.—In the annual 
report just issued the net profits for 1906 are given at 631,325 
drachmae, against 638,863 in 1905. A dividend of 55 per cent. is 
proposed, as in the previous year. 


The French Thomson-Houston (o,—It is reported 
that the the Compagnie Francaise pour l'Exploitations des 
Procédés Thomson-Houston will declare a dividend of 27.50 fr, 
for 1906, instead of 25 fr. as in the preceding year. " 


Stock Exchange Notices.—The Committee have 
ordered the undermentioned securities to be quoted in the Official 
List :— 

Buenos Ayres Grand National Tramways Co., Ltd.—90,000 5 per cent. cum. 
pref. shares of £5 each, fully paid, Nos. 1 to 90,000, and 113,436 ordinary shares 
of £5 each, fully paid, Nos. 1 to 118,486. 

National Telephone Co., Ltd.—Further issue of £500,000 deferred stock. 

Telephone Co, of Egypt, Ltd.—F urther issue of £40,000 44 per cent. debenture 
stock. 


Smithfield Markets Electric Supply Co.. Ltd.— 
It will be remembered that at the annual meeting recently held 
the directors’ report was not adopted, and the meeting adjourned 
for amonth. The adjourned meeting was not held last Friday, 
however, as the deputation appointed to confer with the directors 
had not completed its work. 


Sao Paulo Tramway, Light and Power Co., Ltd.— 
The directors have declared a quarterly dividend of 2 per cent, 
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MAREET QUOTATIONS 


eee 


Wednesday, March 20th. 








Latest | Fortnight’s 
CHEMICALS, &e, Price, | Inc. or Dec, 
| 
| 
a Acid, Hydrochloric oe e» percwt. | 5}- | ee 
ay» Nitric .. oo ee es percwt, | 22/- | ae 
a yy Oxalic.. ee oo e+ percwt, 82/- <é 
a , Sulphuric .. ee «- percwt, 5/6 } on 
a Ammoniac, Sal = os e- percwt. - ‘en 
a Ammonia, Muriate (crystal) .. per ton £33 10 | oe 
a ” 9 ee ee +. perton £30 | > 
a Bleaching powder .. < +. perton £5 10 ee 
a Bisulphide of Carbon .. -. perton £18 ae 
a Borax . os -_ ee +.» perton £15 os 
a Copper Sulphate per ton £32 10 ° 
a Lead, Nitrate ve ee e» perton £34 10 oe 
a y, White Sugar.. oe +. per ton £25 én 
a ,, Peroxide ie oe -. perton £32 is 
a Methylated Spirit .. as -. per gal, 2/6 oe 
a Potassium Bichromate, in casks per lb. Bad. | eo 
a Potash, Caustic (75/80 %) -. perton £20 ‘a 
a ; Chlorate .. ee e- per Ib. Bhd. ee 
a Perchlorate = e- per lb. 9d, a 
a Potassium Cyanide ae e- per lb. 73d. | ee 
a Shellac ae me -» percwt. | 220)- | ee 
a Sulphate of Magnesia... +. perton | £4 10 | oe 
a Sulphur, Sublimed Flowers .. per ton £6 10 | ee 
a a Recovered ae e«» pertcn | £65 10 | ee 
a ee Lump e ee -» perton £65 | ee 
a Soda, Caustic (white 70% «» perton £10 16 ee 
a _,, Chlorate ap ee ee per lb, | 34d. | on 
a , Crystals on se +. per ton £38 6 | ° 
a Sodium Bichromate, cask «- per lb. | . 
a = Cyanide (basis 100%) .. per lb, qd, 
METALS, &c. 
> Aluminium Ingots,intonlots .. perton | £200 ae 
b a Wire, in ton lots .. perton £220 ee 
b ne Sheet, in ton lots .. per ton £210 | = 
p Babbitt’s metalingots .. +. perton £61 to £203 
c Brass (rolled metal 2 to 12") basis per Ib. 114d. 
¢ y Tube (brazed) en e- perlb. 1/04 
ce » (solid drawn).. -» per lb. 114d. ee 
c¢ 4, Wire, basis .. oo ee per lb. 113d. “eo 
c Copper Tubes (brazed) .. «- per lb, 1/24 ] os 
c nit +» (solid drawn) «+ per lb, 1/23 +: 
g Copper Bars (best selected) -- perton £127 | £1 ine. 
g Copper Sheet ° ee «- perton £127 | £1 ine. 
q * OG os r oe e- perton £127 | £1 ine, 
e »  (Blectrolytic) Bars e- perton £120 as 
e os 28 Sheets .. perton £127 
e " " Rod +. perton £125 
e bie a H.C, Wire __ per lb. 1/24 | ee 
f Ebonite Rod ee ee -- per lb, 8/8 | = 
r 0 Sheet ee ee ee per lb. 8/- ee 
n German Silver Wire aa e- per lb. 1/9 
h Gutta-percha, fine os «- per lb, 6/- to 7]- 
h India-rubber, Para fine .. e- per lb. 5/04 dec 
i Iron, Charcoal Sheets .. «. perton £18 | ds 
i » Pig (Cleveland warrants) per ton 54/- | 104d. dec. 
iy Forgings,accordingtosize per ton From £11 | sé 
2 4 Scrap, heavy - +. perton 47/6 to 50]- ee 
4 sy, Wire, galvanised No.8 .. perton | £9 15 | ee 
g Lead, English Ingot eo oe perton | { aan } 
| £21 10 to 
9 ow 08 Sheet ee es perton | { yo 126 i 
m Manganin Wire No.28 .. .. per lb. 8/ | oe 
g Mercury ee ee ee e- perbot. | £1 ae 
ad Mica (in original cases)small .. per lb. 6d. to 1/- oe 
d iw os ss medium per lb. 2/6 to 4]- | oe 
. os large .. per lb. | 4/6 to 8/6 ee 
p Phosphor Bronze, plaincastings per Ib, | 1/44 to 1/64 ie 
Pp ” rolled bars & rods__ per Ib. | 1/54 to 1/64 ee 
p 89 nu Strip & sheet per Ib. | 1/6 to 1/10 iy 
o Platinum .. os eo es perozs, | 150/- ° 
e Silicium Bronze Wire... -- perb. | 1/33 rae 
1 Steel, Magnet,acc’d’gtodese’p’n perton | £58 ts 
a pal in bars .. oe | £15 to £40 em 
¢ Tin, Block (English) .. .. perton | { “201° } |  99/- dec. 
nw Wire,Nos.1to16 .. .. perlb | 2/4 RS 


p White Anti-friction Metals— 
“White Ant” brand .. +. perton £61 to £85 
k Zinc, 8h’t (Vieille Montagne bnd.) per ton £30 15 





Quotations supplied by :— 


a G. Boor & Co. ‘ h Edward Till & Co, 
_ b The British Aluminium Co., Ltd. i Bolling & Lowe. 
e Thos. Bolton & Sons, Ltd, k Morris Ashby, Ltd. 
d F. Wiggins & Sons. m W. T. Glover & Co., Ltd, 
e Frederick Smith & Co. n P. Ormiston & Sons. 
f India-Rubber, G.P. and Teleg. 0 Johnson, Matthey & Oo., Ltd, 
Works Co., Ltd, p The Phosphor Bronze Co., Ltd, 
g James & Shakspeare, 





The British Association Meeting at Leicester.— 
This year’s meeting of the British Association for the Advance- 
ment of Science is to be held at Leicester from Wednesday, July 
31st, to Wednesday, August 7th, so that as last year the Association 
will hold sectional meetings on Bank Holiday. The president-elect 
is Sir David Gill, formerly His Majesty’s Astronomer at the Cape 


‘ of Good Hope. The Mathematical and Physical Science Section 


(A) will be presided over by Prof. A. E. H. Love, F.R.S. ; the 
chairman of the Engineering Section will be Prof. Silvanus P. 
Thompson, F.R.S.; and the Educational Science Section will be 
under the care of Sir Philip Magnus, M.P. Among the evening 
arrangements is a discourse by Mr. W. Duddell on “The Arc and 
Spark in Radio-Telegraphy,” to be delivered on August 2nd. , 


STOCKS AND SHARES. 


Tuesday Afternoon, 





Business is considerably checked by the financial disorders arising 
out of the over-speculation in American Rails. A severe slump in 
the price of the latter has induced restraint and uneasiness, 
Trouble is known to be in store for the Stock Exchange next pay- 
day, and until it is out of the way business is not likely to 
improve. Moreover, the Easter recess has come sufficiently near 
to add one more to the other excuses for slack trade in the stock 
markets. 

Halt has been called to the downward movement in Home 
Railway stocks, but:those which are quoted on the succeeding 
pages are without much alteration. Metropolitan Consolidated 
has picked up to 44. Districts fell to 14. Great things are 
expected from the opening, in some 10 weeks’ time, of the Charing 
Cross, Euston and Hampstead Railway, which will serve as the 
link at present missing in the labyrinth of London’s Tubes. Some 
of the critics seem to think that the line will earn its Debenture 
interest from the commencement of working, but the fact that the 
4 per cent. stock stands at 844 is a plain indication of the 
speculative nature which the market regards as attached to the 
security. Bakerloo 4 per cent. Debenture, it may be noted, is 
about 924, and Piccadilly Debenture stands at 884. 

Some half a score of electricity supply shares are quoted ew div., 
and it will be observed that the deduction in almost every case is 
more than the actual amount of the dividend. ‘For example, 
Bromptons are marked down 10s., of which only 5s. 6d. represents 
the distribution. Charing Cross Ordinary, ex 2s. 6d., lost 5s.; Kensing- 
tons with 103. loss are ev half that amount, and Metropolitans, from 
which 4s. was deducted, are also 10s. down, at 64, which is the 
lowest that the price had been for years. Chelseas’are lower at 
44, St. James’s at 8 are flat, Urbans, Edmundson’s and Westminsters 
both show losses. There is not one solitary rise throughout the 
whole of the melancholy list. 

The collapse in Americans, to which references kas already been 
made, has scarcely affected Telegraph stocks. Even the volatile 
Anglo “A” suffered no more than 4 decline, while the Preferred 
fell 4, after its 30s. drop of last week. At'the current price the 
latter stock yields 5,9; per cent. on money invested. Direct United 
States Cable shares gave way }, but Great Northerns regained the 4 
which they shed a week ago, and added another 10s. besides, 
making the price 38. Indo-Europeans fell to 584. 

National Telephone issues are quiescent. The Preferred stock 
rose a point, and the Deferred a like amount; beyond this, there 
is no change. The new shares are 9d. premium. Next Monday is 
the last day for sending in applications. 

British Columbia Electric Deferred stock dropped 4, and the 
Preferred 1. Bath 5 per cent. Preference were done at 19s, 9d. on 
Monday. Of the lesser-known issues, Sao Paulo Tramway Light 
and Power Ordinary rose 2 to 134, and the 5 per cent. Debentures 
are 96. Mexico Trams Gold Bonds are 83, Bombay Electric 6 per 
cent. Preference, £8 paid, are } under that figure. Lisbon Electric 
Tramways Ordinary remain at 1,5;, while Capes are still half a 
sovereign. No movement has occurred in British Electric Tractions. 
Westinghouse Preference, however, fell to 25s. 

What few alterations are to be found in the Industrial list are 
mostly falls, with the exception of a 1 per cent. improvement, to 
984 in Crompton Debentures, and a 10s. rise in British Aluminium 
Ordinary to 6. The company’s 7 per cent. Preference lost 10s., 
Brush Second Debenture was marked down 2 more points, and 
Ediswan “A” shares fell half a crown. A loss of 5s. in Henley’s 
Ordinary shares is doubly counterbalanced by the deduction of the 
10s. dividend from the price. 

The fall in Brush Electrical shares’ during the last fortnight might 
be taken as the text of a little homily upon the Stock Exchange 
iniquities of quoting securities, ‘sometimes, at prices which are not 
accurate. Quite possibly there may be no idea of misleading on the 
part of the member who. furnishes a quotation in some rarely- 
negotiated stock. A seller, it may be, comesalong, and the market, 
knowing of no buyers, declines to take the stock at the officially 
quoted price. The would-be seller, surprised and disgusted, 
denounces the wickedness of the Stock Exchange, and insists—as he 
has the right to do—upon the price being lowered in the Official List. 
This expedient, however, may fail to bring in buyers, and so the 
price is put down and down without any stock changing hands. 
There is a’ point, of course, at which it is usual for purchasers to be 
attracted by a fall, but it also happens at times that such is not the 
case. Conversely, it is not always possible to buy, but this happens 
rarely. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 









































































































































* A period of nine months. 


+ Quotations on Liverpool Stock Exchange. 
| And bonus of 10s. 


t Unless otherwise stated, all shares are fully paid. 
4 From Manchester Share List, 


prvucg Susiness avae 
ines oF | Dividends for the last Saeettss | Quimtiong | .week ended | Piel. 
aa. years. March 12th. | March 19th. | March 19th, | per cent. 
1903. | 1904. | 1905. | 1906. menen were £ 8. -d. 
Amesce Telegraph Co.'s shares, Nos. 1 t0 95,000} 10 Nil | Nii} Nil; .. B— 8 8 — ve Nil 
Do, do. 8 % Debs.. Nos. 1 40 1,380 Red, 100 Nil | Nil|o%/5%| 88—91 88 — 91 pes | 5 911 
Anglo-American Telegraph eo =e. | Stock | Gls. | 2 83% | 83% | 62 — 62 — 64 624 Me G*%..3 
Do. do, do. oo ve | Stock | 6 % | 64% 16%) 6% — 107 —108 107; 107 | 521 1 
Do. do. do. _Deferre Btock | s.| Nil | 4% | 13% | 20g— at zO}— 204 2 20 810 9 
Anglo-Portuguese Tel., 6 6 % Mort Deb, Stock Red. | 100 os ca. EST ee 99 —101 xd 99 —101 e 419 0 
Chili Telephone, Nos. 1 to 6 1%1|8% 18% : 63— 63— t 2: : 510 4 
Commercial Cable Sting, $00 soar 4% Deb. Sk. Red, | Stock | 4 4 4 4% | 93 — 9 $3 — 95 944 943 ee 
Cuba Telegraph - a oa a 10 0 5 5 a 4 wa we 514 3 
Do. 10 % Pret. - «| % eee 100% | .. | 165— 164 — 17 “< 514 3 
Direct a Telegraph, Ora, ae eo 5 4 4 4 4% by ée << 5 8 6 
do, Cum, Pref, ce 5 |l0 10 % |10 10 % 9— 9 9— 9% ee ee 5 5 8 
Do. do. eo. at oe |S % 43% | 98 —101 98 —101 - : 491 
Direct United States Cal 20 | 8 % | 44% 153— 1 15 — 154 1:3 155% 5 9 8 
Direct W. India Cable, 44 ey th Re Reg. Deb.,101,200,R. | 100 | 44 % | 44% | 99 —101 99 —101 .. . ivi 
Eastern Telegraph, Ord Ses, ce} Meee |S 7 1% 138 —143 138 —143 140h | 1883 | .. 417 1t 
Do. Peek Stock 100 | 84% | 84% | 84% 865— 883 864— 87 aaa es 31¥ 1 
Do. 4% Mort. Deb. Stock Red. .. | Stock | 4 %14%14% 106 —1(8 106 —L8 a Soh is 314 1 
Bastern om roe and China Tele. 10 1%17%17% 133— 144 133— 14} 14 1e3 | .- 418 3 
4% Deb a Stock | 4% | 4% |} 4%] 4% | 105 —107 105 —107 1053 Sel Coes 3814 9 
Resta 8. Afric, Tel 6% 1a. Db.,1t0 8,000, red.1909| 100 |4%/4%/4%/4%]| $9 —101 99 —101 oe 319 3 
Do, 4% Reg. M. Debs. (Mauritius Sub.) 10 8,000/ 2% |4%/4%/4%/ 4% | 100 —102 100 —102 100_ 9 | .. 318 5 
Globe Telegraph and Trust ae 4 10 54 68% | 54% 10g— 114 LOg— 114 10% 10§ | 418 lv 
Do. do, ca ooh ee Pe 6% 16% 14 — 144 id — 14h 14,4 13g | .. | 429 
oe Northern Telegraph Fe nhagen oe | 10 [16% [4 % | 24% E6 — 88 b7 — BY 33 363 | +1 6 3 1 
alifax ani ermudas Cable, 44% ist Mort. c aids 9 — } ‘ 
Debs. within Nos. 1 404,900, Bed. } | 200 | 44% | 48% | 44% | 44% | 99 —10L pea vgn 
Indo- an Telegraph nae leone ae % 13% [18 58 — 60 U7} — 594 | 5 810 
Marconi’s Wireless T’ caceee ide 1 | Nil | Nil | Ni co i— eae Nil 
Monte Video Telephone Gon Lid, O aa cae a) 2 4% |5% USS t— < | «« | £te 
a. sae 1/6 5% 15% 33— 23 JA, aa Ae 416 5 
National Telephone, Pret. Stock ee ee | 100 6% | 6 6 6 % | 105 mi 106 —108 1073 1054 +1 511 1 
Do. : f o. eotviae Ts 5 5 5k% | 103 —105 102 —104 1043 | 102 —1 | 559 
Do, do, 6 co) ~ eet lee. be 6 6 | 1—18xd | 1l— 1B ae fe «« » €26a 
Do. do, 6 % Cum. 2nd Pref. .. 10 |6 6 6%/15%| 10—12xd | 10— 12 104 104 < | &€84 
Do, do, ~" on-cum, 8rd P., 1 to 250,000 5 5 5 5%| 6i— 6gxd| Ge— 6% ‘ By we 4 811 
Do. do. Deb. Stock Red. — .. | Stock | 84% | 84% | 84% | 34% | 97 — on 98 | B10 8 
on _— fe 3 ; Deb, i Bell mi 100 4 4 re 49 100}—1024 ee | 1013 —4% | 8 18 s 
wd elep. an ec. 1 to " aid T aa ta— + we Cues e ‘ea 5 
Do. do. do. 8% OC 4d 4 ae ee | 6 |. | eB lw— 1; | 24/6 ae 416 0 
Do. do. 4% Red. Deb. Stock | 100 «- | of 14%14% | 964— £85 964— Pe ee : 4.89 
Pacific & European frets % Guar, ew “ 1,000 | 100 a 4 4%/}4%| 99 —102 99 —102 oe 318 5 
Reuter’s eo oe a 5 5 5% | hk Th— 8 ae ee 5 0 0 
Telephone Co, of Egypt, tt % Deb. Rod. ere ie tp w. | 44% | 44% | 99 —102 99 —102 = on 48 8 
Submarine Cables Trust oo eo | Come | 6 6 6 % | 6 % | 126 —129 126 —129 1283 ae 413 0 
United River Plate Telephone om eae 6 |8 8 8%| .. | &— 63— 7. “a a 510 4 
. 5 um. Pref., Nos. 1 to 40,000 6 6 5 5%) .. | b— 5 ;. 411 11 
Do. do. 6 ee = ee | Stock | 6 5 5 5 % | 109 —112 109 —112 Pe ee 49 3 
West African Telegraph, Shares 10 4 4 - | 10— 104 10 — 104 xa ee 816 2 
W. Const of America, 1 to 80,000 & 58,001 to 58,008 24 Ni wie .. | = 2 —- } 12/6 oe Nil 
Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel, | 100 | 4 4 4%/}4%| 99 —102 99 —102 * pe 318 5 
Western Telegraph, re Nos. 1 to 207,980 aa 10 |7 7 71%) .. | 183— 14} 133— 144 14 13% 418 8 
Do. 0. Deb. Stock Red, :.| 100 | 4 4 4% | 4% | 101 —104 101 —1¢4 Se a 3 16 11 
West India and Panama te egraph ce Soa ce Nil il| Nil} .. | f— #—- } es . Nil 
0. do, Cum. Ist den” “aan cae %*16% 15% i‘ n- 1h 615 7 
Do. do. 6% Cum. 2nd Pref. eo aa 10 Nil! Nil! Ni) 53— 6} 5i— 3 Nil 
Do. do, Debs., Nos. 1 to 1,800 e- | 100 |5% | 6%15% | 99—102 $9 —102 418 0 
Including arrears, 
FLECTRICAL RAILWAY, MANUFACTURING AND ee COMPANIES. 
| | | | | 
(ae datsatt ag ae Nos. 260,008 to 620,001, |  |8%|8%! .. | TH & G—- %& | 1 | % 418 6 
% Cum. Prefs., 1 #0 260,001 .. | 65 | 4% | 64% | 5A% | @ | &e— % | |] .. 4910 
De, Permanent, 6 % Deb. —, 1888 | 100 | ee ee oe gee | 182 —135 182 —185 & ro 132 4 811 
Auckland E. Trams., 5 % 1st Mort. Deb. 8' |} 10 |5%/5 15% | 5 % | 104 —107 104 —107 | | ge 413 6 
Babcock & Wilcox, 1 to 680,000 pod fies [U7 % [20% [20% |) .. | 8 3— 44 CO aio} 81/3 414 0 
Do. do. ' 6% Cum. Pref,,1#0100,00:.| 1 |6%/6%/6%| :. | Iye— lye Mis we 815 7 
British Aluminium, Ord., 2,001 to 40,000 .. ..| 65 oa. | Sel 8) Hoe bi— 5; 4 5 619 
Do, do. 1% ae ae) (SP Soe he nes 5j— 512 0 
Do. do, "6% Cum. Pret, .. ..| 6 | Nil|6%/\6%! .«. Ss ik 6 | 544 
Do. do, . 4%FundingCerts, .. ..| 6 | .. |4%/4%)| . 4— 4— 4 a mae 4 811 
Do. ae. 5 % 1st Mort. Deb. Stock Red, | Stock | 6% |5% | 5% | 101 —105 | 101 —105 is ee 415 8 
Do. % Loch Leven Debs. <0 CR. ae Pewee | ocaes- | Oe 98 —101 98 —101 | 99% | 98 5 811 
British Colnznbia ail Def. Ord. Stock .. ../ 10 |6%/6%/6%/| .. | 182 —135 127 —131 |} 182 | 129% | 4 eT 
Do. . Ord. Stock oo §~=—C ee | 100 15KH156K%15% 110 —114 109 —113 | 1112 | 110g" | 48 6 
Do. .. Cum. Perp. Pref. Stock :. :.| 10 (5% 16% | 6 %| 5% | 104 —108 104 —108 1044 | 104 | 412 7 
Do. 1st Mort. Debs. 250.. ..| 40 | 44% | 44% | 44% | 44% | 100 —102 100 —102 ae ie 488 
Do. Vancouver mois esata 100 2,200 | 100 | 44% | 44% | 44% | 44% | 1024—1044 1024—1044 oe 46 2 
British Blectric Traction ac ce] WM 16SEC ISS - 33— Ba— 3, | 67/6 7 1410 
Do. do, 7 £3 fe hs | 1 |6%/16% 16 : i ih 1% 78 7m 7 14 10 
Do. do. Stock Btock | 5 % | 5 5 106 —109 106 —109 ae ea 411 9 
Do, do. Deb. Stock Red. | 100 | o. | 44% | 44 83 — 86 88 — “ia ee 548 
British Insulated and Hels nani ree 6 |8%|8%/8% 10%) Bh 7 a 73 « aa 690 
Do. do. ft. 5 |6 626% 6 % | 5g— 64 5i— 64 2 : 416 0 
Do. do, “% 1st Mort. Deb. Red. | 100 | | 44% | 48% | 449% | 101 —104 101 —104 a 467 
British Thomson-Houston 44% Ist Mort. Debs. .. | 100 | | 4% | 4% | -. | 92 —M6xd | 92 — 96 “ pa 413 9 
haar Westinghouse 6 % Pref., 1 to Sol te cee} 5 | 6% | Nil | Nil ao | ieee 18 i & 25/- 23/6 Nil 
Do. do, 6% Mort, Deb. Stock e. | 100 | 4% 4%/4%/4%] 67—T71 67 — 71 es ‘ 512 8 
{TBrowett, Lindley & Oo., Ord. ee | &l Nil | Nil | Nil! . ie # ik. # aa ae Nil 
1 Do. do. % Cum. Pref. :.| £1 | Nil| Nil| Nil| :. | 14/6 016 14/6 to 1 et Nil 
Brush Electrical lea ~~ Ord., 1 to 106,781 .. a Nil | Nil | 23% | .. — i 514 8 
. Non-cum. Pref... ce a 6%'|6%/|6% is lz— 1 1; 1 ee a 6 8 0 
Do. b. Stock ., | Stock 43% | 44% | 89 — 92 88 — 92 “a zs 41710 
Do. {nd Deb. Stock | Stock % 77 — 80 15 — 78 ae J 515 5 
Buenos Ayres & Be 0, 1 to 100,000 6 |8 4%/|3% BA— 4 33— 33 . : —%;).4 6.5 
6% Cum. Prot 1 to 40,000 6 64 6% 16% ba— ba— + 5g ee 511 8 
ee to 27,500 wa 5 |6 6%/6%)| . 5 — 5— Hn ae 514 3 
Do. Deb. Stock oe =— ee | 100 15 %H%16%156%!] 5 % | 104 —106 104 —106 1023 | 1024 414 4 
Do. 4 2nd Deb. Stock oo }«=60oe | 100 | 6%1 5%) 5 %| 5 % | 101 —104 101 —104 7 “a 416 2 
Caloutta Trame., 1 to 105,000 oe ele SS 6 |6%|8%\8%| .. Rh — 8 : a 41l 5 
Do. 105,001 to 187,610 BS 5 Pa ea oo ee Tk— 8% a = 415 6 
Do. - ..6% Cum. ay Nos. 1 to 29,380 5 i. oe (5%|5% bi— 5 os 4 611 
Do. % lst Deb. Stock .. ..| 100 | 4 44% | 105 —103 105 —108 106 : 48 4 
Callender’s Cable struction shares ee oa 5 | L 1 2 ‘a 9%— 102 93— 1 103 3 6 196 
Do. * 5% Cum, f. 6 |6 65 6 43— 6} bh— 53 Oa | 7 4 611 
Do. 44 % 1st Mort. Deb. Stock Red, | Stock | 44% | 44% | 44% | 43% | 106 —108 106 —108 2 484 
Cape E. Trane 1 to 491, ~ oe] 2 tO | 64 | Nil % — ts ‘ees Nil 
Castner-Keliner Alkali, 1 %0 460,000 1 14%/4%/6%] .. | Ips lys—_ ys es 411 5 
do. 44% 1st Mort, Deb. Stock | 100 | 44% | 44% | 44 % — | 97 —102 xs a 48 8 
Central London ar pas Ore. Stock ie | Stock | 4% | 4 e i 4 4 4%| 69— 71 | 69 — 71 7 | 69 512 8 
Do. >. | Stock 4% / 4 4 4% | 92 — 94 92 — 94 93 Pe ee. 
Do. co oe | Stook | 4% | 4 4 4%| 54— 57 58 — 56 ¥s Se 7 210 
oe ot oe London Railwa vee | Btock | 1 24% | 40 — 42 40 — 42 42 408 | 512 
Crompton & Co, pepe ms TRS oe | Sem 2 a= We 41/3 oo (| ae (eee 
8 ts) eg. Debs., 1 to | 5 
{ A } * 16% 5% |5%|5%| % — 99 96 — 99 * * | } 510 


§ Interim dividends, 





Continued on next page. 
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SHARE LIST OF ELECTRICAL OCOMPANIES.—( Continued) 



















ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—/( continued). 
































































































































i Stock Closing | Closing Business done | Rise +) Present 
; oa NAMB, or — aaa Quotations Quotations week ended or Yield 
; ‘ Bhare. |* — Mar. 12th, Mar. 19th. | Mar. 19tn, 1907,| Fall— | per cent, 
, | 
‘ + — | 1908, | 1904, Highest|Lowest. ana 
| 
4 960,000 | Dick, Kerr & Oo., 1 to 260,000 as 1 -- [10% 10%] . l— 1g lj— 1g *s ee ee 631 
; 805,000 Do. do, 6% Cum, Pref.,1%0 805,000 .. 1 |6%|6%/6 & lg—_ 13 Ag 3% 23/14 - . 416 0 
* 294,150 Do, do, 44 % Deb. Stock a e. | 100 44% | 48% | 44) 44% | 101 —104 101 —104 os ee ee 4-69 
: 60,000 | Dublin United Trams. (1896), 1 to 60,000 .. 10 | 54% |6% a 133— 143 133— 147 oe ee ee 414 
59,987 Do, 6% Pref. between 1 and 60,000| 10 | 6% | 6% 133— 143 13z— 143 . . 414 
99,261 | Edison & Swan Utd., A” shrs., £8 pd., 1 10 99,261 6 Nil | 44% | 44 1e— 14 13— 1 . . $ | 9389 
17,189 Do. A” shares, 01—017,189 oe 5 Nil | 24% | 43 oe 23— 25 a3— 25 . ee : 8 69 
819,475 ae 4 % Deb. Stock Red. 100 4%/|4 4%|4% 85 — 87 85 — 87 sis ee ee 412 0 
72,220 5 % 9nd Deb. Stock Prov. Certs, all pa. 100 (5% 16% /}5%/5%!| 90 — 9 90 — 95 * . 5 5 3 
112,100 Mlectrio. Construction 110 112,100... 2 14% il | Nil 2— Ja -— 96 : . * Nil 
81,890 Do, So. i? Cum. Pret., 1 to 81,890 4 71%/|7 ro 1% : i 3 14— 2 . * 7 00 
200,000 Do, 4% —_ 1st Mort. Deb, ‘Bk, Stock | 4% / 4 4%|)/4%| 81 — 8 81 — 84 y oe ary 415 3 
95,000 | General Mleottie Co, (1900), 5 & Cum. Pret. o | 10 |6%/65% 5% 5% | be— 8 S— bs os = 5 2 4 
200,000 Do, do. 4% Mort. Deb. .. | Stock | 4% 14% %14% | 94 — 97 94 — 97 ee oe 42 6 
78,000 | Gt. N. & City Rail Pref. Ord. “A” 4 % 1 to 78,000 10 8%14%\4%)4% i— Bt 33— : : +% | 1013 4 
96,000 | Greenwood & Beta 7% Cum, Pref. oo ee 10 71%1/7%/17%/7%]| 2 103 103— 10} ° 613 4 
80,000 Do. 5 % Mort. Debs. eo =—ee | 100 156% 15%H%15%H%] 5 % | 102 —103 102 —103 ‘ 417 1 
200,000 | Henley’s (W. 7) * Telegraph Works, Ord... .. 5 16 & 15 % | 16% |15 9% | 124— 134 12 — 13 xd 124 : . 515 5 
200,000 Do, do, Pref. 5 a ae 44% | 44% tg— iz bg— 68 IP ae ee oe 815 7 
150,000 Do. do, 4 ort. Deb. Stock Stock % % | 48% | 45% | 107 —109 107 —109 | xe ° - 42.7 ( 
60,000 | India- -Rubber, Gutta-Percha & Telegraph Works.. 10 10% | 5 % | 10% [10 % | 154— 163 aa 163 15} . e 631 
87,600 phen Overhead Railway, Ord. .. - 10 | 18% | 18% | Nil | Nil | Y- ly 14 oe . . Nil 
10,000 Do. do. Pref. £10 paid HE 10 5%15%15%15%! SF- 63 é ot oe 4 7 210 ( 
600,070 "sania United Trams (2901), 1 to 50,007 = 10 |8%/6%/8%/3%| T— vi @ 1 Bae 6 
899,930 Do. do. oo.nes 100,000 (£8 paid) ..| 10 |8%/6%|8%/8%| 5— 5h 5— 5h sae : : 5 23 t 
125,000 Do, do. 5% Cum, Pref., 1 t0 125,000 7. | 10 |5%/5%|5%| 5% We eet i 83 85 8t 5d 3 
1,881,000 Do. do. 4% 1st Mort. Deb. Stock ..| 100 4%14%/14%)4%| 85 — 20 8 — 90 874 48 
814,016 Metropolitan — Trams, Dela... << 6s 1 Nil | Nil | Nil ga ok fo- tk a Nil ] 
600,000 Do, 5 % Cum. Pref. ric Wee. es 1 6%1/5%|5% Ta 36 ti 6 17/3 os =o | (60828 
850,000 Do. 44 % Deb. Stock Red. 100 oe | 44% | 44% | 44% | 96 — 99 9 — 99 99 964 oo | £1011 
80,000 | Peebles (B.) & Co. 6% Gum, Peet, 20,001 to 50,000 5 «- |6%16%16%| 4iy—4h8 4fe— 448 . : a 610 8 : 
215,500 | Potteries KE. Tre. .. 1 |6 e 6% 14% t- #2 4-  «s? | lt i es 5 6 8 2 
245,500 Do. 6UGomPref, 0 tet ts 1 NS 5%|5%| .. a. 48 9 . 6 3 1 I 
245,000 Do. 44% Deb. Stock .. ce ae | 100 | 44% | 48% | 44% 984-1014 984—1012 3 488 
87,850 | Telegraph ——— and Maintenance 12 /|20 g 15 % [16 % |15 % | =805— 324 B04— 324 . 511 1 C 
150,000 10. 4 % Deb. Bds., 1 to 1,600 Red. 1909 100 4 4%\4% % | 100 —103 100 —103 | 317 8 ‘ 
599,200 | Undergd. E. R., Lon., 5% Profit Shar. 8. Nts. . — - 156% 15% 15%] 83 — 8 83 — 85 | 517 8 a 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116, 668° | 6 8%] Nil| Nil] .. 1i— 13 1i— 1} | Nil i 
66,666 Do. 6% C. P., 80,001 to 80,000 & 125,001 to 141,666 | 5 6%| Nil| Nil ee 3t— 3F Bim Nil 
246,574 | Do. 4% 1st Mort. Deb.Stock .. « «| 100 |4%/4%|4%/4%| 71 — 82 TT — 82 80 | 417 7 
p 
————— i 
ELECTRICITY SUPPLY COMPANIES. : 
1 
| | | | | | | t| 
14,000 Bromley ( (Kent) B.L. & P,, 1 t0 14,000 a3 5 156% oh 54% | 6 | 6 a ne ere 5 0 0 l 
70,000 do. 44 % lst. deb. stock .. | 100 44% % | 48% | 449% | 99 —101 | 99 —101 | ee se | we 490 
29,798 Brompton & Keng, Elec. Lt. Sup., Ord., 1 to 20,000 5 |10 & 10 % |10 % | 10% 8— 9 | Ti— 84x ee | os 5617 8 { 
10, Do. do, 1% Cum. Pret. 5 |e 1% 17% | 7% it— 8h | eG ee ee 476 a 
336,876 | Central Electric Supply 4 Guar. Deb. Stock .. | 100 4%/4 4% | 4% | 100 —103 | 100 —103 tite ia 817 8 
80,000 | Charing Cross = Strand sees Supply | 6 8% /|8 5%15%]}] BB 42 | B— 4xad | 72/6 ae 6 5 0 t 
80,000 Do. do. 44% Cum. Pret.| 6. | 44% ag a }43% | 4— 42 | 4— 4a | 85 | BIB | 5 0 0 
80,000 Do. e "Git y Undertaking” 44 % Cum. Prt. | 5 % | 46% | 48% | 949% | B87— 43 | 8# | 80/- i. 6 511 A 
427,400 Do. 4% Deb. Stock Red. «| 10 14%14%14%14%| 96 —99 96 —99 fi ds a 1 010 
49,486 | Chelsea Blectricity fale, Ord. . oe ie 6 & 6% | 44% | 4— 6 | 33— 42 | P : 5 611 
175,0001 Do. do. 44 % Deb. Stock Red. .. | Stock % | 44 44% | 43% | 104 —107 104 —107 | 1064 106 a 441 
70,595 | City of London Elec, Lighting, Ord. 40,001—110,595 10 5% | 6 g 6% | 6% | 0— 7 | 9— 103 xd | 933 a Hie 517 1 
,000 Do. 6 % Cum. Pref., 1 to 40,000 . | 10 |6%/|6 6% | 6% | 14— 124 li— Wi xd| .. ee el (eae 418 0 
400,002 | Do. 5% Db. Stk., Scrip. (iss. atllb)allpd.| .. |5%|5%| 5% | 5% | 121 —124 | 121194 | 1293 aes ee 408 
800,000 | Do. 44% 2nd Db. Stk., Prov. Crts.,allpd. | 100 | 44% | 44% | 44% | 44% | 97 —100 | 97 age |} 99 - ee 410 0 
40,000 Gomi: of Darhaim Electrical Power, Ord... «« | 4 |4% |£8704%/4%| B- 4% BHE— 4%, [| ee | ee as 316 2 
50,000 do. 6% Pret. ..| 6 |6%|5%(|5%15%| 43- 64 43— at [ ao oe ba Pee 
40,000 County of London | Blectric Lighting, Ord. 1—40,000 | 10 4% | 44%156%)5%] 8— 9 | Tg— 8h xd Tis onl ao 517 8 
40,000 Do. do. 6 % Pref., 40,001—60,000| 10 |6%|6%/6%|6% | 10k— 114 10 — 11 xd | ar a es 
400,0001 Do. do. “a% Deb. Stock oy eee ii 4m i | 44% | 105 —1¢8 | 105 —108 foes Be 48 4 
400,000 Do. do. 44 % 2nd Deb. Stock .. | Stock % % | 44% | 44% | 97 —100 | 97 —1C0 | ‘ 410 0 
80,000 Edmundson’s Electric Corporation, Ord. Shares .. 5 7%/7%/4%] -- | 2m 24 By =; +e 813 0 
80,000 0. do. 6 % Cum. Pref... 5 6%16%16%) | 3g— 42 | a 4 | 80/- —# 710 0 
850,000 Do. do. 44 % 1st Mort Deb. Sik | 100 % | 44% | 43% | 44% | 88 — 91 | 88 — 91 “e 418 11 
10,000 Folkestone, 1 to 10,000 oe as 5 % | 54% % | . | She 58 | Gh— 58 ° . ‘ 417 9 
10,000 Do. 5 % Cum. Pref., 1 to 10,000 ée~ -tons| oe re en fee |. | 5— By ee mr 415 3 
90,000 Do.  43%lst.Deb. Stock .. «. | 100 9% | 44% | 44% | 439% | 97-100 | 97 —100 : e 410 0 
18,000 | Hove, 1 to 18, - eo 5 % %19%19%| B—- 8 ii— 72 o< A 516 2 
21,000 | Kensington and Knightsbridge ‘Blectric Ord. 5 12% |12 % |10 % 110% | 9 —10 84— 94 xd Fo ee : 6-0 0 
90,000 Do. do. do. 4% Deben. Stix. Btock | 4% | 4 4%/|/4%| 97 —100 | 97 —100 [ <. ed 400 
111,000 | London Blectric Supply Corporation, Limited, Ord. 8 Nil | 8 4%/4%] 13— 23 | 13— 2) ba A Yee : 5 6 8 
70,000 0. do. do. 6 % Pret... 6 |6 $ 6%16%16%| 42— 6 4y— 64 OF) os ia} Belg. 8 
i 874,896 Do. do. 4%l1st Mort. Deb. _ Red, | Stock | 4 4% 14% | 44% | 95 — 98 95 — 98 ce we tee er rs 
200,000 Metropolitan Electric Supply, 1 1 to 100,000 . oe 5 te 10 % |10 % | 8 % | 6h— a 6 — xd Paes | er ee | 514 3 
76,121 Do, % Cum. Pref.1—71,106. .. B | 4% | 43% | 490% | 43%) 5 — 47— so | oes —% | 489 
920,0001 Do. % 1st Mort. Deben. ‘Btock :. ee % % | 44% | 44% | 106 —10° 106 ~ 10° 1084 108 : 4 110 
250,0007 | Do. 3% Mort. Deben. Stock Redem, | Stock % % % | 84% | $0 — 98 | ee oe, : 815 3 
250,000 | Midland Electric orporation, 44 % 1st naan Deb, | 100 % | 44% | 44% 95 — 98 . | - | 41110 
67,991 | Newcastle-on-Tyne oe 5 8%1'|8%18% | T— 8 | ne : | ° 5 0 0 
75,000 | Do. 5 % Pref., 1 to 75,000 . a8 6 16% |5%1|5% Si— 6 | we ous ie cea the OnO 
10,852 | Notting Hill Electric Lighting ee 10 6% 17% | TH% 12 — 13 s ae 515 5 
64,000 Do. do. 4% 1st Mort.Deb... ee 100 4%14% 14% 97 —100 ee oe 400 
20,000 | Oxford, 1 to 96 ae a to 20,310 ee eo eo 5 68% | 71%) 7% 5g— 64 xd ° 514 38 
69,000 Do. 4% Deb. 8 ee 100 4 4%/'4% 96 — 98 ° 418 
40,000 | St. James’ and Pall 2 Mail ‘Blectric Light, Ord. 5 |144% [144% [124% Ta— 8 ° —4% 517 8 
20,000 | Do, do. 7% Pref, 20,081 to 40,080 6 |7 7 7% | 64— 7 23 a awl nei: ¢ iu 
} 150,0002 | Do. do. 8} % Deb. Stock Red. .. | 100 | 84% | 84% | 84% 93 — 95 Jal %. 313 8 
} 12,000 Smithfield Markets Electric Spply, Ord. .. 5 4 a 4% ii— 23 83/9 32/6 pa ad Nil€ al 
H | 60,000 Do. do, | ara) Stock | Stock | 4% 4 4% 72 — 16 | ae at ; 5 5 8 Ar 
i 65,000 | South London Electricity ma. Or | 8 lem & 4% 4 3 | a ; 613 4 
120,000 | South Met, Elec, Lt, & Power, Ord... con | Nat | Nal | 29% . . 13868 th 
1 117,968 Do. Do. | 1% Pret... 1 137%/7%/7% W— 19 |. a | 6B Ld ' 
Do. Do, 44% 1st Deb, sti. 100 | 449% | 439% | 43 102105 | * : 459 t 
4, 80,000 | Urban Hlectrio Supply, 0 Ord, .. 6 |5 5 5 2— 83 . —3 | 71310 fie 
1] 50,000 Do, 0. 6 % Cum. Pret. 5 16%/6% 15% B3— 4¢ | lk re 517 8 
af 200,000 Do, do. 44% 1st Mort, Db. Sik, Red | 100 ee | 45% | 48% 99 —102 a “ de 488 cu 
at = a4 Westminster Bleetric Supply, Aes. Sti e? oe 6 ne 14 18 & 4 2— 104 10 9% ah 517 1 by 
5 am, ’ oe 6 6 6 6 44% s— 53 fim 67 oe oe 318 8 
i (Originally 6%—Red, to 44.2 om Blst Dec., 1905. ™ | : me? Se sg mi 
a one fie 
Shares not officially quoted :—Mackay Companies, ord., 70—12 — 2. Pref. 70—72 — 1. = 
4 + Unless otherwise stated all shares are fully paid. § Interim dividends, be 
[, 

















Bank rate of discount 6 per cent. January 17th, 1907. . 
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UNIFORMITY IN* THE’ DESIGN OF ELEC- 


TRICAL MACHINERY. 





IN a paper read by Herr E. Ziehl before the Electro- 
technischer Verein, and reproduced in the Llektrotechnische 
Zeitschrift, the question of a possible increase in uniformity in 
the design of direct and alternate current machinery is dis- 
cussed. The tendency of the manufacturers of all countries 
towards'similarity of type and appearance has been very marked 


AW, 


of recent years, but, on the whole, it has been the custom to 
keep each class of machinery quite distinct from every other 
class. | For instance, whilst direct-current machinery has 
tended towards one type, alternating-current machines have 
tended towards a different type, and little or no attempt has 
been made to combine the two into a single common type. 
Of all electrical machines, the ordinary three-phase 
induction motor most nearly approaches the ideal. It would 
be difficult to indicate a better arrangement of the active 
copper and iron, and the fact that this machine has not been 
appreciably altered or improved since its discovery, while 
it is at the present day smaller and lighter, for a given 
output, than any other type, justifies the assumption of its 
practical superiority. On turning to direct-current machinery, 
it becomes clear that far less uniformity exists in its design 
than in that of induction motors, and this suggests that 
improvements might be introduced in the former by reducing 
the differences between the two. Oneof the greatest differences 
lies in the relation between exciting ampere-turns and 
armature ampere-turns. In the induction motor the 
actual exciting ampere-turns for the main field amount 
to only about 25 or 30 per cent. of the armature 
ampere-turns, whilst in the D.c. machine, the field ampere- 














turns are often two or three times as great as the armature 
ampere-turns—chiefly in order to reduce the voltage drop, 
and the field distortion. The difference is accounted for by 
the fact that in the induction motor the armature ampere- 
turns are counteracted by compensating ampere-turns on the 
field. The same compensation can be applied in the direct 
current machine, and this arrangement, long ago suggested 
by Deri, is the now well-known compensated direct current 
machine. By the aid of this device and without any modi- 
fication, except the replacement of the collector rings by a 
commutator, the ordinary three-phase induction motor can 
be converted into a working direct current machine. If 
I, II and III in fig. 1 represent the ampere-turns in the 
three stator phases, it is only necessary to use one phase, I, 


as the true exciting winding and to connect II and III as 
shown, so as to give a resultant magnetising effect in that 
direction at right angles to I, and equal and opposite to 
the armature ampere-turns (A W,) in order to obtain the 
correct field arrangement. The necessary exciting ampere- 
turns, A W,, can now be made as low as the minimum air- 
gap (decided by mechanical considerations) will allow—just as 
The fact that the 
winding is thoroughly distributed and embedded in the iron 
allows higher current densities to be used and results in a 


in the case of the induction motor. 


considerable saving in copper. 


In this way it becomes possible to build lines of direct and 
alternate current machines using identical mechanical parts, 
such as bedplate, armature, bearings, end shields, spindles, 
&e., and using the same tools, formers, and so on. This 





Fic. 3. 


fact is clearly shown by figs. 2, 3and 4, which represent an 


induction motor with slip rings, a direct-current motor, and 


a three-phase direct-current converter, respectively. This 
method of construction has been adopted by the Berliner 
Maschinenbau A.G. vorm. L. Schwartzkopff, and has been 
found to have many advantages. For instance, it is very 
useful to be able to use a given carcass without alteration 
for any number of poles, as determined by speed or voltage 
considerations ; varying output requirements can be met by 
increasing or decreasing the length of machine with less 
trouble than in normal machines ; in supplying motors for 
driving cranes, pumps, &c., it is convenient to be able to 
use exactly the same foundation for direct or alternating-current 
machines ; also machines installed for direct-current use can, 
if a change of supply has to be met later, readily be rewound 




















for alternating-current. Since the chief iron loss occurs in 
the stators in induction motors, but in the armatures in 
direct-current machines, it is advisable to build up both these 
parts with thinner disks than the remaining parts, and ‘this 
can be conveniently done by using the centres stamped out of 
the induction-motor stators for the direct-current armatures, 
and vice versd. 

Fig. 5 shows the rib construction of frame adopted by the 
Berliner Maschinenbau for all their machines.: By this mean 
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the stator stampings are exposed to the air, whilst the ribs at 
the same time enhance the cooling surface. The design 
described is equally suitable for generators and motors. In 
the case of alternating-current synchronous generators, a 
modification of the compensating winding becomes necessary, 
because this has to be supplied with a direct current varying 
in proportion to thealternating-current output of thearmature. 
One way of obtaining this is shown diagrammatically in fig. 6. 
E is the ordinary direct coupled p.c. exciter connected to the 
main field winding ¥F of the alternator; I, II and III are 









Of course, since no iron losses occur in magnets excited 
with direct current, the flux might be somewhat increased 
in these, but an increase in exciting watts would then be 
necessary, Which would correspond to an increased output 
from the alternating-current machines, so that this point does 
not appreciably affect. the above ratios. 

In the discussion which followed the reading of the paper, 
Dr. Rosenberg pointed out that whilst the ordinary direct- 
current machine with its solid magnet castings was self- 
supporting, the new construction required a special support- 





Fig. 5. 


the alternator armature windings. These are connected to 
the neutral point through the primary windings of a small 
auxiliary transformer, U, mounted on the alternator spindle. 
The secondary winding of this transformer is connected 
through a rectifying commutator (also on the alternator 
spindle) to the compensating winding c. In this way c 
receives a rectified direct current proportional to the main out- 
put current of the alternator, and not only compensates for 
armature reaction, but can also compound the alternator so 
as to make its pressure rise 5 per cent. or more at full load. 


To network 
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In the case of motor-generator sets involving the use of a 
direct-current and an alternating-current machine on the same 
base, the new construction leads to symmetry and consequent 
improvement in appearance, as may be seen in fig. 7, which 
shows a three-phase induction motor coupled to a direct- 
current generator. 

In conclusion, Herr Ziehi shows that with the uniform 
construction advocated for direct-current, and for one, two 
and three-phase alternating-current machinery, the following 
relation between the outputs for the same total weight of 
material exists :— 

Relative output. 
Machines excited with direct current, 
assuming that the flux is distributed 
sinusoidally in space 6 3 


Machines excited with direct current 
if the flux is approximately uniformly 
distributed over the whole pole face 
eo arc _ 75) 
pole pitch 

Single-phase machines excited with 
single-phase current of sine form, assuming 
sinusoidal flux distribution and same maxi- 
mum value of flux... a c¥ ‘71 


Three-phase asynchronous machines ex- 
cited with three-phase current of sine 
form, assuming sinusoidal flux distribution 
and same maximum value of flux ... ea 955 


1°18 





Fia. 7. 


ing frame. This, together with the increased labour in 
winding the magnets, would not justify its use by the larger 
makers, though it might lead to some economy in a small 
works by enabling two or three dozen machines of a single 
type to be made at once in place of only one dozen. 

Herr Dettmar considered that the extension of the use 
of such small air-gaps as necessarily occur in induction 
motors to direct-current machines was not desirable on 
mechanical grounds. 








REVIEWS. 


Steam Turbines and Turbo-Compressors ; their Design and 
Construction. By FRANK Foster, M.Sc. Manchester : 
The Scientific Publishing Co. 1906. Price 10s. 6d. net. 


Compared with other notable books on turbines, Mr. 
Foster has certainly given to the practical engineer a volume 
of more than ordinary compactness. This has been secured, 
not at the expense of practical information, but by the 
elimination of chapters of deeply involved mathematics. 
The author’s plea is that: “In particular, we must keep in 
mind the fact that it is the all-round commercial efficiency, 
and not the thermal or mechanical efficiencies, which decide 
the ultimate success or failure of a machine.” 

In his treatment of the subject Mr. Foster has relegated 
the historical matter to a final chapter, dealing first with 
fundamental principles and types, steam nozzles, blades, 
rotors, governing, bearings, gyroscopic action, and disk 
deflection, balancing, condensers, specific performances, 
diagrams, calculations, construction and maintenance. A 
50-page chapter is devoted to three subjects—marine tur- 
bines, turbo-compressors and gas turbines. 

From the title we had been led to anticipate that the part 
dealing with turbo-compressors was a special feature of the 
book. It was disappointing, therefore, to find only four 
pages given specifically to this subject. Turbo-compressors 
are divided into three classes :—(1) In which all the com- 
pression takes place in the moving blades ; (2) in which all 
compression takes place in the fixed blades; and (3) in 
which compression takes place in both fixed and moving 
blades. The reason for brevity of treatment is perhaps best 
culled from the author’s own paragraphs :—‘‘So far as the 
author is aware, all the turbo-compressors so far constructed 
belong to the third class. This is, indeed, probably the 
most desirable type for general work. The particular field 
of the turbo-compressor is that of supplying air at low 
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pressure—a few inches of water—and approximately con- 
stant volume. 

“ There are certain defects inherent in this form of com- 
pressor. The internal losses involve the production of heat 
which, by expanding the air, increases the work of com- 
pression between two given pressure limits. These losses 
are greater than the comparatively small losses which occur 
in a reciprocating compressor. Then again, the leakage 
through the clearance spaces over the ends of the blades is 
apt to be very serious. In a turbine this leakage results in a 
vartial loss of energy, part re-appearing as available heat 
energy lower down the turbine. Just the same action takes 
place in the compressor, but here the partial reappearance (as 
heat energy) of the pressure energy loss from higher up the 
turbine is not a source of gain, but on the contrary is a 
source of loss; for it heats up the air, expanding it and 
increasing the am unt of work required for its compression. 


Obviously this loss will become more and more serious the, 


higher the pressure to which the air is compressed, thus 
imposing a limit on the pressures for which such compressors 
would be suitable.” 

The inherent difficulties confronting the would-be designer 
of a successful gas turbine receive concise but adequate 
treatment. Reciprocating compressors are essential, as the 
turbo-compressor has such poor efficiencies. In regard to 
temperature difficulties within the turbine, it is suggested 
that the Otto cycle should be employed. To the present 
reviewer this seems to involve too many complications. 
Probably the rotary gas engine will not be of the turbine 
pattern, but a rotary engine of the familiar annular or 
crescent-shaped chamber type, in which internal cooling 
might be effected by a working revolution, in which an 
explosion occurred, alternating with a scavenging revolution 
following, in which air was sucked through the cylinder. 
Such an engine is not in any sense a turbine, but with 
external compression would certainly make a rotary gas 
engine. In regard to combustion, Mr. Foster suggests 
heating the combustion chamber to a high tempera- 
ture, and injecting cooling water into the gases after they 
have left the chamber. 

By the way, the author might have indexed the diagram 
of the Zoelly explosion gas turbine given on page 322. This 
diagram is copiously bespattered with letters of the alphabet 
from A to R, but only one letter is identified in the text. 
Of course, the reader can easily identify the various parts, 
but when he has done so he will probably agree with 
the reviewer, that anybody can lay down on_ paper 
complicated mechanisms likely to provoke profanity on the 
part of their users, but that true genius is needed—even 
when the physical problems of high temperature are over- 
come—to design a simple gas turbine with a minimum of 
complicationiin regard to valve gear and compression. 





Elementary Treatise on the Induction Motor. By F. J. A. 
MartruEws. London: Biggs & Sons. 1906. Price 
2s. 6d. 

In his preface the author states that this book is of a 
very elementary character, and may, on this account, be 
more appreciated by those for whom it is mainly intended, 
namely, “those engineers who are in charge of electrical 
machinery.” We donot agree with the author that the book 
is very elementary. The reader is supposed to be able to 
follow proofs which assume more mathematical knowledge 
than is generally taught in polytechnics. For instance, the 
average electrician is not quite at home in summing a series 
of sines in arithmetical progression. 

The book exhibits signs of hasty construction and the 
lack of a mathematical proof reader. Even the general 
reader would notice at once that the equation of Ohm’s law 
on page 34 contradicted the equation given on page 16+ 
We have noticed many errors. Several exaniples are given, 
but in several cases the data are insufficient. Take example 
7 on page 40: “In an alternating-current circuit the 
capacity is equal to 0°3 microfarad, and the inductance is 
equal to 0°02 henry. Find the total impedance and the 
angle of lag,” The frequency ought, of course, to be given. 
Similarly, when we are told that the mass has to be measured 
in cubic centimetres (page 196), we wonder whether mass is 
aslip for volume, or cubic centimetres a slip for grammes. 
The book does not commend itself to us. 






















































































Turbines. By W.H.Stvart Garnett. London : Georg 


Bell & Sons. 1906. Price 8s. 6d. net. 


If the present epidemic of writing books upon steam 
turbines continues, it will be a mark of notoriety among 
engineers having any pretensions to, or hankerings after, 
literary fame, that So-and-so has not written a book on this 
subject. Not in the single butterflies which herald our early 
English summer, but in swarms resembling the Hyde Park 
caterpillars of last mid-summer do turbine books seem to 
be pouring from various publishing offices. Therefore, it 
behoves the conscientious reviewer to scrutinise care- 
fully the authors’ prefaces to discover why and where- 
fore another book on this subject, with a certain amount of 
inevitable redundancy (one does get tired of Hero of 
Alexandria) should seek admission to our shelves. Mr. 
W. H. Stuart Garnett, barrister-at-law, laid aside the dis- 
tractions of the Inner Temple, intending in the first place 
to write “a popular account of the history, construction 
and operation of the turbine, and particularly of the various 
steam turbines which are attracting, and very properly 
attracting, so much public interest.”” But in the course of 
the evolution of the germ of his project, he, the author of 
a would-be “popular” book (if only some autocrat, such 
as Prof. Perry, would interdict the use of the words 
“popular” and “ revolutionise”. in technical literature, 
what a blessing it would be!) had to modify his intentions 
because of “the extraordinary ignorance prevailing among 
men of some degree of technical knowledge, and even 
among competent engineers, of the very nature of this, 
one of the simplest and most beautiful among modern 
machines, the heir of all the ages of engineering 
experience and development.” Next the author 
criticises our technical institutions because the engin- 
eers they train are masters “of that most complicated 
mechanism, the reciprocating engine,” and because they have 
spent “long hours in drawing valve diagrams and studying 
the advantages of steami jacketing, to the exclusion of any 
notice of a simpler prime mover, which bids fair in course of 
time completely to displace the reciprocating engine from the 
market.” Therefore, the author has devoted certain 
chapters “ to questions of blade design, and to other details 
of like importance in the construction of steam turbines and 
of water turbines.” 

Such a preface is not fair to the theoretical side of our 
technical schools. But, even if matters were entirely as out- 
lined, it is of more importance that the central station 
engineer or marine engineer should understand valve settings, 
than that he should be able to discourse upon the mathe- 
matical formule of blade design and blade setting for 
turbines. Given an overhaul, valves and their gearing need 
fine replacement for any reciprocating set. But for the 
turbine the need never arises for the works staff to dismantle 
a turbine rotor to the degree of taking out every blade and 
re-blading the rotor before re-erection. Experimental 
alteration of blade pitch or blade clearances would add a new 
and fearsome joy to the accumulation of wisdom which the 
central station engineer has to acquire; as for what the 
makers of turbines would say, well ‘that is another story.” 

But, futile though the author’s apologia seems, he has 
given us a book which the present reviewer for one will put: 
in the utility section of a crowded bookcase on account of 
its chapters upon water turbines, whose genesis is traced in 
an interesting manner. The water turbine, however, so far 
as Great Britain is concerned, is relatively an academic 
question. Not so the steam turbine. 

The author does not tell us anything concerning which we 
did not know before, or which could not have been delved 
from half a dozen libraries. His grasp of several important 
questions is a weak one. Why, for instance, on page 128, 
in dealing with a test at the Carville generating station, is 
no mention made of the vacuum employed? Again, on 
page 203, he has contrasted the steam consumption with 
two different types of turbines, one of 1,500 Kw. capacity, 
and one of 3,500 Kw. capacity, reference only being made 
to this factor on page 230. 

Even if huge exhaust pipes are used upon the new turbine- 
driven Cunarders, there is no need to emphasise the popular 
element of the book ¢wvice—i.e.,on page 177, and again on 
229 by saying, first, that “‘a horse and cart could pass 
easily down either exhaust pipe,” and secondly, “a horse and 
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cart could pass down the exhaust pipes of the Cunarders 
under construction without inconvenience.” Upon the sub- 
ject of turbine blowers the author seems to be quite unaware 
of the poor efficiency of these machines. He mentions “a 
pair of engines now under construction at Heaton Works for 
the Consett’ Iron Co., each capable of dealing with 21,000 
cb. ft. of air per min., and delivering at a pressure of 15 lb. 
above that of the atmosphere.” Next, he asserts “ It is clear 
that such quantities of air cannot be touched by reciprocat- 
ing pumps, which seem likely to give place more and more 
to turbo-blowers. The limitation of these latter is the 
pressure which can be attained by their means.” 

Some kindly shift engineer at Lot’s Road might send Mr. 
Garnett a ticket, so that he might then be convinced that 
Curtis turbines, and pure Parsons turbines (as distinguished 
from hybrid-type turbines with double-barrelled names in 
which the word Parsons follows the hyphen), are not the only 
ones which have ‘‘ been manufactured on any large scale.” 

We could have said a great deal more about the engineer- 
ing deficiencies of this book. Written in admirable sentences, 
of unimpeachable construction and smooth diction, it is a 
pity that such good composition did not contain better 
technical matter. We have demurred at its ill-founded 
criticisms of technical schools, but, save for this, we can 
commend the book to the amateur to whom the book is 
addressed. A few misconceptions more or less will not 
matter in purely amateur circles. Professional circles can 
look out for themselves, and sift out wheat from chaff. 








ELECTRICITY IN MINES. 


(Safeguards against Fire and Explosion with the use of Electrical 
Machine ry for Mines.) 


Ix Cuassier’s Magazine Mr. George Farmer recently 
discussed the sparking bogey. That it is more or less of a 
bogey is amply demonstrated by practical working, as (so 
far we are aware) not a single accident has ever been traced 
to the sparking of a motor in underground workings. That 
accidents have occurred due to earthing of cables and short 
circuits is not denied ; nor do we wish to ridicule the fact 
that an explosive mixture of gases can be fired by a 
spark from a motor. That such is the case has been 
proved, as Mr. Farmer points out, by exhaustive experimental 
investigations, both in this country and in Germany. The 
question was further studied by a special commission in 
Prussia in 1885, and by the French Government in 1890. 
“The appliances subjected to test included direct and 
alternating-current motors, starters, resistances, switches, 
transformers, &c., under conditions as nearly as possible like 
those met with in actual service. Experimental galleries were 
used, so constructed that they could be filled with highly 
explosive mixtures of gas and air, in order that the appli- 
ances should be subjected to the worst dangers apt to 
be found in mines. . . . . ‘In several cases 
it has been clearly proved by such demonstra- 
tions that the explosive mixture would fire. In the 
case of direct-current machines, the special points of danger 
have been found to be the brushes and the commutator. 
In the case of alternating-current machines, such points of 
danger have been found to lie at the collecting rings and 
brushes. In addition to the dangers from sparking at the 
point of collection of the current, there are others associated 
with electric machines of every class and type. Excessive 
heating in the windings may cause the burning-out of insu- 
lation and the production of flame, whilst accidental breaking 
of a cable or wire also may lead to the production of flame 
and arcs.” 

How are such dangers to be remedied ? then asks Mr. 
Farmer, and goes on—* It is practically impossible to pre- 
vent the outflow of gas or the accumulation of dust to any 
great extent. The Coal Mines Regulation Act tells us to 
dilute noxious gases and make them harmless ; but this does 
not prevent the gas being given off, and the gas may not be 
diluted quickly enough to accomplish the desired object.” 
Now, here is the crux of the whole question! For an 
electric motor—say, a coal-cutter for instance—to cause 
an explosion, it is assumed that gas will be 





given off more quickly than it can be diluted—which 
may happen—and so form an_ explosive mixture ; 
and also that the motor will be working in 
such a mixture, which is very wnlikely to happen; for, 
should such a condition exist, the motor would stop working 
as the men would naturally withdraw. In any case, however, 
the men will have lights—if in a gassy mine, safety lamps, 
and if not, naked lights—but with the former, if the motor is 
properly constructed, and it is foolish to suppose that any other 
than a fully-enclosed type of motor would be used, there is 
no more probability of an explosion being caused by the motor 
than by a safety lamp. In fact, definite instructions 
are given to this effect in the special rules relating to the 
use of electricity in mines which we here extract from 
Sec. V, Rule 5: “In any place or part of a mine where 
General Rule No. 8 of the Coal Mines Regulation Act, 
1887, applies, a safety lamp or other suitable apparatus for 
the detection of fire-damp shall be provided for use with 
each machine when working, and should any indication of 
fire-damp appear on the flame of the safety lamp or other 
apparatus used for the detection of fire-damp, the person in 
charge shall immediately stop the machine, cut off the cur- 
rent at the gate end or nearest switch and report the matter 
to an official of the mine.” This rule is specially intended to 
cover cases of sudden outbursts of gas, as in ordinary working 
a machine would not be allowed to start at the commence- 
ment of the shift, should the working face owing to a 
defect in the ventilation, atmospheric or other conditions 
be found to contain a higher percentage of gas than usual, 
by the inspecting official, who examines every working place 
before the workmen enter it. 

It is all very well to talk of experiments to prove that an 
explosive mixture can be fired by sparks from a commutator, 
but it should be admitted that the conditions were made to 
suit the experiments, and as such they are to a certain 
extent useless in determining what would happen under 
normal working conditions. Even the author admits, 
‘ Although experiments have been made with both types of 
motors—(fully enclosed and semi-enclosed with openings 
covered with wire-gauze similar to a safety lamp)—it has 
been shown that absolute safety cannot be secured with either 
method. The fault lies more with the wser of the motor than 
the maker. The conditions under which the sparking or heat- 
ing of motors will explode fire-damp, must depend, in the 
first instance, upon the intensity and duration of the spark : 
and in the second place upon the overload of the motor, its 
liability to vibration and other causes. It has been found 
that faulty adjustments, vibration of the brushes, fouling of 
slip-rings with coal dust or oil, can result in dangerous 
sparking, even when the motor is running under a uniform 
load ; to these must be added the dangers of burning or 
heating in consequence of an overload, and also the possi- 
bility of mechanical injury to the insulation.” The italics 
are ours, and it is difficult to understand why anyone 
responsible for the working of electrical machinery under- 
ground should think it will run without giving it that 
attention which is required. 

A safety lamp is equally as great, or greater, a danger 
as a sparking motor, but the mining engineer recognises 
this in regard to the lamps, with the result that they are 
taken to pieces, carefully overhauled, cleaned, locked and 
inspected before being given out to the workmen, and 
further, strict rules are enforced with regard to their use 
when in the workmen’s hands. With a motor, however, 
which has, in all probability, been bought in the cheapest 
market by one knowing little or nothing about it, and 
attended to by a workman who knows absolutely nothing of 
the machine in his hands except that when he moves a 
ceftain handle, it will do certain work, and which receives 
no more attention than the old “ knacker”’ steam or com- 
pressed-air engine, which went until it could go no longer, 
and had to be practically dug out of grease and dirt to get 
it out of its position to put on the scrap heap—when such 
a poor misused and overworked machine complains by show- 
ing a spark, electricity is at once put down as dangerous ! 
Is it not absurd ? 

The author concludes by giving a little sensible advice, 
which we fully endorse, as: ‘Plant all motors on 
good solid beds... . . keep all motors clean and free 
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from dust and superfluous oil. Remember the pit is not 
as clean as your office, and that machines in the pit require 
more than an occasional dusting. The dust should be blown 
out by a pair of bellows. Don’t put down over-estimated 
machines,” “* Make your machine to suit the conditions of 
the mine ; at the same time make the conditions of the mine 
as easy and safe as possible for the machine,” and we would 
add ‘* Don’t expect to get a good reliable article at a cut 
price *’—as makers of electrical machinery can no more live 
without profits than can other people. Attend to these few 
points, and in time we shall find that the vivid, blue, 
sparking spectre will no longer haunt respectable mining 
engineers.—T’, C. F. 


somes 








PROCEEDINGS OF INSTITUTIONS. 


Some New Fly-wheel Storage Systems. 
By A. P. Woop, M.LE.E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at’ Manchester, February 19th, 1907.) 


THE requirements of electric winding are very severe, the maximum 
H.P. during acceleration being 2,000 H.p. and the average demand 
being about 800 HP. 

Three-Phase Systems.—The systep4%ybest known in this country 
and abroad is the Ilgner, using cofitinuous-current motors on the 
main winding gear. 

The fly-wheel cannot give out, or store, energy unless the speed 
is varied, and the main winding gear is absolutely depen- 
dent on this fly-wheel system ; should the latter break down in any 
way, the winding gear cannot be used. 

The Westinghouse rotary converter system, fully described by 
Mr. Braun at the discussion on Mr. Mountain’s paper, has the 
advantage over the Ilgner system that the winding gear can be 
worked if the fly-wheel system breaks down. 

The writer thought it was most desirable that the winding motor 
should be three-phase, and so arranged that it could be worked in 
case of failure of the fly-wheel system. With this object in view, 
therefore, in conjunction with Mr. McLeod, he worked out a series 
of systems, and made a considerable number of experiments with 
the same. 

The cascade fly-wheel storage system consists of two three- 
phase machines coupled together in cascade, and attached to a fly- 
wheel, the main winding motor being three-phase (fig. 1). 


From generators 


To store energy in the fly-wheel, the throw-over switch is put on 
to the four-pole machine; and to take enerey from the fly-wheel, 
the throw-over switch is put on to the six-pole machine. 

The disadvantage of this system is that it is somewhat costly, 
and probably might give trouble with the switchgear, as the 
heavy currents have to be made, and broken, on the throw-over 
switch. 

The power factor, of course, is better than that of the cascade 
system, but it still has the disadvantage that the magnetising 
current for the fly-wheel system has to be supplied from the mains; 
therefore, the only logical conclusion was that it was neces- 
sary to use a synchronous motor coupled to the fly-wheel set, 
which could, if necessary, be over-excited so as to give unity power 





factor on the supply mains. A synchronous motor necessarily must 
run at a constant speed, and, therefore, no energy could be put into 
the fly-wheel, or taken out, unless either the periodicity was 
altered or the stator was revolved. 

The fly-wheel storage set (fig. 3) consists of a synchronous motor 
with arevolving stator. This motor is started up as an induction 
motor, with a resistance in each leg of the rotor. As soon as the 
speed is near synchronism, continuous current, supplied from 
another source (such as the exciter on the main generator) is in- 
serted between one leg of the rotor windings and the common 
junction thereof, the rotor being, of course, star connected. The 
mctor at once pulls into synchronism, and no phasing indicators are 
required whatever. 

The two unused legs of the rotor winding are then short cir- 
cuited and form amortisser windings, the advantage of this being 
that it gives the synchronous machine a large overload capacity 
without coming out of step. 

The stator is carried on ball bearings from the nose of two 
pedestal bearings attached to the bedplate, and is geared to a small 
three-phase, or continuous-current motor. 

It will be obvious that when the stator is revolving in the oppo- 
site direction to the rotor at, say, 200 revolutions the synchronous 
speed of the fly-wheel will be 800 revolu- 
tions per minute, and if the stator is 














The fly-wheel set is started up in the usual way by resistance in 
the rotor circuit of the second machine; the latter is afterwards 
cut out, the speed of the fly-wheel rising in proportion. Assuming 
for amoment that we have a 4-pole and 2-pole machine in cascade, 
then if the second machine is in circuit, the speed of the set will 
correspond to that of a 6-pole machine, and if the second 
machine is cut out the speed will correspond to a 
‘-pole machine. Assuming for a moment that 50 periods 
is used, this will give, say, 1,500 and 1,000 revolutions 
per minute respectively. Assuming that the fly-wheel set is running 
with the second machine cut out, the main winding motor is then 
started up by resistance in the rotor. Simultaneously with the 
starting up of the main motor, the second machine of the cascade 
is put into service. and the fly-wheel begins to reduce its speed, the 
cascads system delivering current back to the mains, and assisting 
the main supply until the speed attains synchronism, correspond- 
ing to 6 poles—i.¢., 1,000 R.P M. 

As soon as, or before, the current from the main winding motor 
is shut off, a bar is put across the three wires forming the connec- 
tions between the two machines in cascade, and the fly-wheel begins 
to absorb enerzy, and tospeed up to1,500Rn.P Mm. It is, of course, then 
prepared to discharge itself as soon as the main winding motor is 
started up again. 

The disadvantage of this system is the poor power factor, as the 
main generator has to supply the magnetising current for the fly- 
wheel set under all conditions. 

The second system consists of two induction motors, say, a 4-pole 
and 6-pole, coupled together with a fly-wheel between (fig. 2). These 
two machines are not in cascade, but a throw-over switch is arranged 
80 as to connect either one machine or the other to the mains, 





revolving with the fly-wheel at 200 revolu- 
tions, the synchronous speed will be 1,200 
revolutions per minute. 

Generally speaking, it is not desirable 
to vary the speed of the fly-wheel to the 
extent of more than about 1 to1‘5. The 
auxiliary motor.is very often stopped, and 
therefore it can be assumed that its capa- 
city is only about one-fifth of that of 
the main fly-wheel motor, allowing for 
gearing losses. The main winding motor 
is three-phase, and takes its current at 
full pressure from the mains, the starting 
being effected through resistance in the 
rotor. 

After the fly-wheel has been speeded up to its maximum the 
main motor is started up, the speed of the fly-wheel being reduced 


by gradually stopping, and afterwards reversing, the motor control- 
ing the speed of the stator. During this period the fly-wheel will 
be giving back energy to the supply mains. 


3etter control of this system can be obtained by using a small 


continuous-current motor revolving the stator, this machine being 
supplied with current from a small continuous-current generator 
direct connected to the dy-wheel storage system, these two machines 
being controlled by the Ward-Leonard system, and the excitation 
being effected from the exciter on the main generator. 


In order to control the main winding motor, it is necessary first 


to have a lever arranged to open a valve, and admit water to the 
resistance tank connected to its rotor; at the same time, this 
lever must control a Ward-Leonard shunt rheostat which controls 
the speed of the stator case. 


An advantage of this system is that it is possible to use a com- 


paratively light fly-wheel built up of armour plate, which can run 
at a peripheral speed of 28,000 ft.a miuute, and with a large 
factor of safety. It is necessary to use a slow speed on the Ilgner 
system, owing to the fact that a continuous-current dynamo is 
attached to one end, and this dynamo has to work under very 
diffivult conditions. In fly-wneel systems where a large amount of 
energy has to be stored up in the fly-wheel, it therefore becomes 
almost impossible to build a fly-wheel which can be transported on 
the railway for these slow speeds. The three-phase fly-wheel 
storage system does away with this difficulty, as the fly-wheels are 
of comparatively small diameter. 


The full power required for the motor does not pass through the 


fly-wheel set, which simply acts as a buffer, dealing only with a 










































































































iileiebaiiaa hacia 








Te ee ee 





500 | THE ELECTRICAL REVIEW.  {¥ol.60.. Wo. 1,50, anon 2,190 
















hse i dP as aae eatin 


pi a tert Spm 

































































SL ONE MEIN NR 


12 RR CO A RS HR he A TS MERE wag 


Se gee ene reer nerreseeegeeenenrsere eens 








proportion of the current. The normal energy goes direct, to the 
tnain motor without being transformed in any way. This means 
low capital cost. 

In many collieries, they require to run the main winding engine 
intermittently during the night for lowering timber, &c., and for 
lifting water. With the above system, the fly-wheel set can be 
shut down entirely, and the main motor simply run on a slower 
acceleration in order to keep down the peaks. 

Continuous-Current Systems.—In the booster fly-wheel. storage 
system (fig. 4) a plain shunt-wound generator excited across the 
main is attached to a heavy fly-wheel, and its armature is coupled 
up in series with an automatic reversible’ booster, constructed 
according to the Turnbull and McLeod patents. If the demand 
on the line is heavy, the booster will give a voltage in such a 
direction as to pull current out of the fly-wheel dynamo, and when 
the demand on the line is small the booster will give a voltage in 
such a direction as to charge or speed up the fly-wheel set. The 
speed of this fly-wheel set will correspond directly to the voltage 
across the armature terminals, as the dynamo is excited at constant 
pressure across the mains. 

This system might be of service to some tramways, in addition 
to main winding plants, when the peaks are of short duration. 
The fly-wheel system is of no value if the peaks are carried on for 
a period exceeding three minutes, asthe first cost of the fly-wheel 
to store a sufficient amount of energy for a longer period than this 
is so enormous. 

The compound fly-wheel storage a (fig. 5) consists simply 
of one machine which acts alternati#ély as generator and motor, 
and is, of course, coupled to a heavy fly-wheel, and worked in 
conjunction with automatic switch-gear to vary its field strength. 

In the typical case, briefly stated, the auxiliary machine is 
compounded to give constant external volts at all loads, whether 
motoring or generating. Its armature is connected across the 
mains between the generating plant and the fluctuating load, 
and its fields are equipped with a special series coil, carrying the 
generator load, or some proportion of it. As long as the fly-wheel 
auxiliary’s speed remains the same, the generator load cannot alter, 
for the smallest tendency of the generator current to increase, 
strengthens the auxiliary machine’s field, causing a generating 
response, and similarly the smallest tendency of the generator’s 
current to diminish causes the auxiliary set to motor. 

As the auxiliary set speeds up, due to motoring, the automatic 
switch-gear diverts an increasing fraction of the generator’s current 
from flowing through the special coil of the auxiliary set, so that 
the field of the auxiliary set is gradually weakened without 
diminution of the load on the generating plant. Similarly as the 
auxiliary sets slow down, due to generating, the automatic switch- 
gear gradually reduces the fraction of ihe generator’s current 
diverted from flowing through the auxiliary’s field, so that the 
auxiliary’s field is strengthening, without increase in the load upon 
the generator. 

However much the load varies, the demand upon the generating 
plant is only the average demand, all the excess demand of the 
peaks being supplied by the auxiliary set from energy stored 
during the valleys of demand. 


DIscussION. 


Mr. T. L. Mituer (chairman) said the paper came as a fitting 
sequel to two papers read before the Section last year—viz., one on 
“Colliery Winding ” by Mr. Mountain, and the other by Mr. Salter 
on “Storage Batteries.” The former recommended fly-wheel storage 
systems for colliery winding and the latter for tramway working, 
but the author seemed to throw cold water on them where the peaks 
lasted over three minutes. 

Mr. Cornett said that for colliery winding the first consider- 
ation was reliability rather than efficiency. The difficulty of 
transporting large fly-wheels was imaginary. The systems 
described. were very pretty, but they had no experience of their 
working. The Ilgner system had been tried, and was inexpensive 
to keep in order; the speed could be varied easily, and if the 
supply failed there was sufficient energy stored up to complete the 
journey. 

Mr. J. S. Peck said that with the Ilgner system it was not 
possible to drop the speed of the fly-wheel above 15 per cent., and, 
therefore, very little energy could be taken out of it. The idea of 
supporting a heavy stator on ball bearings was perhaps practical, but 
might be difficult. He did not think it possible to obtain a higher 
efficiency that 50 per cent., which would not compete with the 
Ilgner system. 

Mr. J. Frirx said the hint of shunt motors floating on the line 
with a reversible booster was much more practicable than the other 
systems. 

Mr. Eckmann said that the controlling of both the Leonard 
generator and the winding motor by the same lever, as pointed out 
in the paper, could not lead to any good equalising. With that 
arrangement, the voltage of the Leonard generator and the speed of 
the revolving stator were dependent in every movement on the 
position of the control lever. Any sudden changes in the position 
of the latter, which, as was well known, were often made in con- 
nection with three-phase winders, would result in a sudden change 
of speed of the revolving stator, and as the fly-wheel could not 
follow those sudden changes, the rotary would come out of step, or 
some fuses blow. Even if those difficulties were overcome, it 
appeared to him that the control gear would have to be of such 4 
complicated nature as to make the new fly-whéel storage system 
practically impossible. 

Mr. H. A, Earxe said he thought that most colliery proprietars 
were ready to adopt electric winding, but want of con idence vas 
keeping them back. 





Mr. Coopzr thought it might. be better to put in a larger 
generating plant with a big fly-wheel on the generator. 

Mr. A. P. ‘Woop, in replying, said that in Germany the rules 
allowed workmen to be wound by electricity at twice the speed 
allowed for steam winding. There was no difficulty in designing 
fly-wheels to bring the cage to the top in case the supply failed. 
The cost of a fly-wheel for each generator would be more than the 
cost of the storage system. 





Breakdowns of Electrical Machinery. 
- By Lugwettyn Fostsr, M.1.E.E. 


(Abstract of Paper read before the INstITUTION OF ELECTRICAL 
Enainegrs at Manchester, March 5th, 1907.) 


Some breakdowns are purely accidental ; others are inevitable. 
The majority of failures are, in my opinion, preventable, being due 
to faulty design, bad workmanship, neglect, inattention, and 
deterioration of insulation which is very generally traceable to the 
want of ordinary and reasonable care. 

The breakdown of insulation between the brush spindle and the 
frame, or between the spindle and the rocker bar, is very common, 
and is more often than not due to neglect in keeping such parts 
quite clean. This point deserves more attention than is usually 
given to it. Brush leads should be securely fixed out of harm’s 
way; often they come in contact with the armature, cross each 
other under the commutator, or are found to be lying at the bottom 
of the frame saturated with oil and covered with copper and carbon 
dust. 

On many machines the position of the terminals might with 
advantage be altered to make them reasonably accessible for inspec- 
tion and cleaning. 

It would considerably diminish the number of failures on the 
back ends of armatures if suitable inspection holes for cleaning and 
other purposes were always provided in the driving-end cove 
plates. . 

Very many serious breakdowns are attributable to neglect of 
bearings, and to bad design. The set-screw intended to hold the 
brass in position has either broken off or worked loose, allowing 
the brass to turn over, interrupting the lubrication and causing 
overheating of the bearing. 

A large number of breakdowns are directly traceable to oil 
throwing; very few machines are entirely free from this trouble, 
particularly if the brasses have worn very slightly, and it is really 
much more serious in its effects than most people imagine. 

Several breakdowns on armatures have been occasioned by thie 
working loose of the bolts or set screws intended to hold the pole- 
shoes in position, and some better method than the one generally 
adopted is required. 

The failure of one or more of the armature end connections, with 
the consequent burning away of the corresponding insulating 
segment on the commutator, is of very frequent occurrence, and 
merits very special attention. Vibration on an armature due to 
imperfect balance is also a frequent cause of failure. Undoubtedly, 
bad workmanship accounts for a fair proportion of the failures, and 
a completed armature should be subjected to a much more severe 
test to ascertain the insulation between coil and coil than the 
makers usually apply. 

Former-wound armatures are reputed to be easily repaired; it 
is my experience, however, that it is very often a matter of im- 
possibility to renew one or two burnt-out coils on a former-wound 
armature which has been thoroughly impregnated with varnish or 
other insulating medium. The latter is so binding on the formed 
windings in the slots, that the insulation is damaged on those coils 
that of necessity have to be lifted to effect the repair, and a re- 
wind is rendered necessary. The result is that what ought to be a 
comparatively simple and inexpensive repair, often becomes a 
lengthy and expensive one. Even if the damage done to such 
windings, when lifting them, is not apparent at the time of the 
repair, it quickly develops into a fault and results in a subsequent 
breakdown. 

The fracture of a commutator lug at its root is not by any means 
uncommon, and the longitudinal bolts intended to clamp a com- 
mutator together have failed. The soldered connections are a 
frequent source of failure—attributable usually to bad workmanship. 

Commutators without spokes are in many cases preferable; with 
open spokes there is always a tendency for conducting dust to lodge 
between them, breaking down the insulation, and in some cases 
burning out a coil. 

The wedge-shaped insulating strips now very frequently used for 
retaining the windings in position should be supplemented by 
binders. 

Whipcord binders over the commutator end connections and end 
rings are not to be encouraged, as it is almost impossible to 
prevent conducting dust lodging between the turns, even if well 
varnished, 

Many a shaft has failed for the want of a reasonable fillet where 
changes in diameter occur. Faultily cut key ways, and vees cut 
in the shaft intended to act as oil throwers, have frequently caused 
fractures. More care is needed to ensure the proper fitting of the 
key or keys in the spider or core. On crane and other reversible 
motor armatures this is absolutely essential, or trouble will very 
soon ensue from the racking to which they are subjected. Shafts 
are nowadays made stiffer than they used to be : this is a step in 
the right direction, as the slightest bending of « shaft is certain to 
cause trouble with the commutator spokes or the armature end 
connections. 
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Many a breakdown has been caused by insufficient slot insula- 
tion, more particularly at either end of the core. It is a mistake 
to rely solely upon the taping of former-wound armature coils and 
to use no trovgh insulation in the slots, this practice having led to 
frequent failures. 

The method employed for driving the commutator is often very 
inadequate, and relative movement between the bush and the shaft 
quickly develops. It is preferable to keep the bush quite clear of 
the shaft altogether, attaching it in some suitable way to the 
spider, end drum, or core plate. 

Much has been said and written regarding the relative merits of 
“natural” and “built-up” mica. I believe the latter can be made 
quite satisfactory, but it is an undoubted fact that a very large 
majority of the failures of insu'ation on commutators is directly 
traceable to mica which has been improperly “built up.” 
Exactly what happens it is hard to say, but in many pieces of 
damaged “built-up” mica that I have examined, the medium used 
for sticking the flakes together has apparently worked its way out, 
or has been destroyed by oil, and carbon or copper dust has worked 
its way in until a short circuit has taken place. 

As a general rule, it is necessary that “‘ built-up” mica should be 
used for the end rings, owing to their peculiar shape. These rings, 
particularly on motors connected to a three-wire system with the 
middle wire and the frames earthed, fail very frequently ; the out- 
side ring especially, as it is difficult to keep its narrow edge 
always clean and free from conducting dust, grease, and oil. There 
is room for a new insulating material which would be impervious 
to oil and dust and be unaffected by heat; would always present 
a hard, smooth surface, and would wear down equally with the 
copper segments. Very numerous failures of commutator insula- 
tion have occurred, and they continue to occur with undiminished 
frequency. The breakdown, as often as not, is accompanied by a 
partial burn-out of the armature. 

The failures on lubricating rings are almost entirely due to 
neglect, but on one or two occasions rings appear to have worn the 
shaft away very considerably. Some makers use very light rings, 
and this has led to some damage to bearings owing to the quantity 
of oil raised being insufficient for effective lubrication. 

In connection with couplings on reversible motors for elevators, 
electric cranes, &c., many fractured armature conductors have been 
caused by the coupling key, and in some cases the bolts, having 
become slack. 

Vibration, however set up, is a frequent cause of failure on 
armatures and commutator spokes. It tends to crystalise the 
copper conductor, and results in constant trouble on the end con- 
nections. Excessive friction between brushes and the commutator 
has, on occasions, carried the former into a sparking position, and 
severe flashing over has taken place. 

The armatures of hoisting motors on overhead or jib cranes are 
liable to damage owing to the excessive speed that is sometimes 
attained when lowering a load; this is a matter, however. that is 
now receiving careful attention at the maker’s hands. On dynamos 
with smooth core armatures, failures of the insulated driver bars 
have been frequent. Oil on commutators and end windings, mixing 
with carbon and other conducting dust, is a common cause of 
failure. Several cases of failure of the magnet coils fixed on the 
lower sets of poles have resulted from the winding being saturated 
with oil. All protected and enclosed machines should have pro- 
vision made for draining the lower parts of their frames. 

The failures referred to have taken places on machines of every 
size, type and age, and are by no means confined to old-fashioned 
machines working under unsatisfactory conditions, nor to machines 
that have been at work fora number of years. From figures taken 
over the last few years of an ever-increasing number of machines 
it is found that one machine in every ten breaks down from one 
cause or another. 

Taking motors only, unsatisfactory starting switches and con- 
trollers and the careless way in which these are used, are 
responsible for a large proportion of failures. With regard to a.c. 
motors, the clearance allowed between rotor and stator is generally 
so fine that very careful attention needs to be paid to the wear of 
the bearing brasses. Failures of rotors from this cause are fairly 
frequent. 


Discussion. 


Mr. T. L. Micter (chairman) said he had found that people 
were extremely careful when buying a motor to get a good one, but 
would accept any rubbishy starting switch. He thought few elec- 
trical men were aware of the stresses on shafts on direct-coupled 
gas engine units, particularly where there was a large fly-wheel 
between the gas engine bearing and the outer bearing of the 
generator; and in order to get good results a larger shaft than was 
allowed in usual practice should be put in. 

Mr. 8. J. Watson was surprised to see that overloading was one 
of the least frequent causes of breakdown, as motor users were 
generally quite ignorant of the size required. He thought there 
would be less cause for complaint in the future, and many of the 
troubles which occurred could be obviated by a frequent inspection 
of machines when at work. There were about 100 motors out on 
hire in the town he was connected with, and a practice was made of 
inspecting them about every 10 or 14 days. Wedge strips he 
thought were much better than binding wire, which worked loose 
under contraction and expansion, and caused damage. 

Mr. MicHarL LONGRIDGE said that considering the perishable 
nature of some of the materials used in the construction of elec- 
trical machines, it was a wonder they lasted 9 and 13 years. 

Mr. J. 8. Peck thought that for certain classes of work natural 
mica was best, but the great drawback was its cost. If the oil- 


throwing device was in its right position, there should be no 
trouble from properly built-up mica on commutators. 

Mr. Eustace Tuomas raid that owing to extremely keen com- 
petition some unscrupulous persons had raised the temperature rise 
to enable themselves to put a machine on the market at a lower price ; 
this caused the armature and other parts to deterio ate rapidly 
through heat. Air ducts on motors were not required, as they got 
choked with dust. As it was impossible to test and check a 
machine right through, it was worth while paying a little more 
to buy from a firm of repute. Ordinary lubricating oil contained 
acid and moisture, and failures were perhaps due to an electrolytic 
effect ; if so, it would be better to pay a higher price and obtain 
oil free from acid. The failures due to built-up mica were perhaps 
also due to the presence of acid between the layers. 

Mr. FRiTH said the demand for enclosed motors was considerably 
increasing, and perhaps this had led toa great many of the troubles. 
He did not agree with the last speaker on the question of ventila- 
tion, as if the ventilators were worthy of their name, the dust 
would be blown out. He considered that overloading was respon- 
sible for more failures than were given, and instead of reducing 
the temperature rise, it might be better to increase the overload 
capacity. 

Mr. Cormack said it was a very good plan to have a hole drilled 
at the bottom of the mctor case for draining oil, and to provide 
inspection holes in the end cover plates at the driving end. He 
had had a deal of difficulty with built-up mica, and he thought 
the mica flakes should be cemented together with salicylate of 
soda. Some modern varnishes resisted oil for a considerable time. 
He had seen a small motor insulated with enamel, which turned 
out successful; that was a field that manufacturers might touch. 
Air ducts on small machines should be avoided. 

Mr. W. Cramp said the paper was a serious charge against 
designers. He did not believe it possible to supply a good 20-H.r. 
motor for £40, a figure recently quoted tohim. A low temperature 
rise did not necessarily guarantee a good machine, as it often 
meant more copper at the expense of, insulation. Referring to 
the disruptive effect of breaking the field circuit, he tested a 
220-volt motor on one occasion and found that a voltage of 10,000 
was registered on the circuit being broken. If manufacturers could 
give a guarantee of sparkless commutation, nu more enclosed 
motors would be required; he had come across holes at the 
bottom of enclosed motors, not for draining oi), but for ventilation 
purposes. 

Mr. Coorer said the cost of looking after the hired motors from 
his station was 24 to 3 per cent. 

Mr. PurRett thought that the greater number of breakdowns on 
motors was due to faulty starters. Where one motor broke down 
six starters failed. 

Mr. Foster, in replyirg, said that the motors were inspected 
every three or four months. The cost of natural mica was not a 
serious item on motors up to 20 H.P., and a good many failures 
occurred on machines up to that power. He was of the opinion 
that 65° was an ample temperature rise. Oil caused trouble when 
on insulating material, but when it got mixed with dust it caused 
more. A great deal of trouble was caused by manufacturers turning 
out such cheap machines, 








NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Igranic Controller for Printing Press. 


The accompanying illustration (fig. 1, p. 502) represents one of 
two of the Apams ManuractuRiInG Co.’s patent “ Igranic” con- 
trollers which have just been installed by Messrs. Newton Bros., of 
Derby, for the control of two large electrically-driven ‘“ Victory ” 
newspaper presses of the rotary type. 

In operating large newspaper presses such as these, it is necessary 
to make special provision for turning the cylinders very slowly and 
positively over a very small range; when the press is ready for 
printing, it may then generally be accelerated to normal speed, 
and no intermediate steps are necessary, except such as must be 
provided in order to avoid violent acceleration. The controller 
shown is designed for the class of work described above, and its 
arrangement is such that all the speeds desired, together with 
absolute control of the motor, can be obtained while using only 
one motor. 

The starting, as well as control of the speed, is effected by means 
of a single handle, which is shown on the large lever in the 
illustration. If this handle is placed on the first step, the speed 
will be extremely slow, approximating to about 5 per cent. of the 
maximum speed. When the controller lever is in any of the 
positions arranged for slow speeds, it is impossible for the motor to 
attain any higher speed than that particular position is designed 
to give, no matter whether the press be heavily loaded or not, and 
the press will not start with a rush. The motor can be stopped 
immediately by pressing any one of a series of push-button switches 
which are placed in convenient positions, and can only be started 
again by means of the large handle on the controller. 

The machine being ready for printing, it is only necessary to 
move the large handle forward in a clockwise direction in order to 
accelerate the motor steadily to the printing speeds, and should 
‘““hurry-up” speeds be required, these are obtained by a further 
movement of the handle iz a clockwise direction. The speed of the 
motor can be reduced by moving the handle backwards. 
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An automatic no-volt release and a time-limit overload release are 
incorporated with the controller, and provision is made so that the 
opening of the motor circuit will never take place on the steps of 
the rheostat : instead, the motor circuit is always broken by means 
of a double-break quick-break switch with large contact surfaces, 
which are reinforced by carbon-breaking contacts and protected by 
powerful magnetic blow-outs. 

In some cases it is considered desirable that the push-button 
switches should be available to start and to “inch” the press, as 





Fria. 1.—“ Iaranic * CONTROLLER FOR PRINTING Przss. 


well as to stop it. Two controllers with these features are just 
about to be installed by Messrs. Electromotors, Ltd., in Messrs. 
Cassell & Co.’s works in London, one under a specification by Mr. 
Frank Broadbent, MI.E.E.,. in connection with a “ Foster” 
rotary, and the other in connection with an “ Annand” rotary 
machine. 


Baldwin Patent Safety Stop Valve. 


Masses. JamMES BaLpwin & Co., of Devonshire Brass Works, 
Keighley, have introduced a new patent water-hammer safety 
stop valve, of which we give a longitudinal section in fig. 2. 
It consists of a valve a, which is held in position by the 
eentre spindle c, and by six guides cast on the cylindrical 
outer casing B. This casing is arranged to confine the 
sudden rush of water in one direction, when it is forced 
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Fia. 2.—LoNGITUDINAL SECTION OF BALDWIN VALVE. 


out by the water-hammering action. A spring is carried on the 
spindle o, and is held in compression by the screw D, which is 
screwed into the cross bar E,and locked by the check nut F. The 
lift of the valve a is determined by the screw p, and equals half 
the diameter of the valve. Should the spring, for some unforeseen 
reason, break, the valve will be stopped from further opening by 
the valve stem c coming into contact with the top of the recess in 
the screw D, the valve and the spindle being retained in a normal 








position by means of the casing B. The spring is compressed to 
give a pressure per square inch from 15 to 25 per cent. above the 
working pressure; this represents the greatest pressure that can 
be caused in the valve by water-hammer action, instead of 
1,500 lb. to 2,500 1b. pressure, which has been proved to result 
from water-hammer. A stop valve, suitable for use in a range of 
steam pipes between the junction valve of the boiler and the 
engine, has been designed on the same principle as the former, and 
embodies all the features just referred to. 


Dead-Beat Motor Ammeters. 


Messrs. NaupER Bros. & THompson, of 34; Queen Street, 
London, E.C., have recently placed upon the market a small dead- 
beat ammeter which can be installed for use in connection with 
motors, without unduly increasing the cost of the installation. 





Fic. 3.—NabpEr’s DEAD-BEAT AMMETER. 


These instruments are calibrated in amperes and horse-power, as 
usual for this purpose. The cases are of iron, enamelled black, and 
the relief parts are finished in nickel or copper. The base is of 
polished insulating material, very hard, and non-inflammable. The 
instrument is made with back or front connections, so that it is 
convenient to install. y 

Fig. 3 illustrates the general appearance of the instrument, and 
fig. 4 shows the working parts. The instrument is fitted with air 





Fic. 4.—WorkKING Parts OF AMMETER. 


damping, and is absolutely dead-beat. The movement being a 
specially designed soft-iron one, the instrument is equally suitable 
for direct and alternating currents. The moving parts are enveloped 
in a soft-iron screen, so that the instrument is unaffected by external 
fields. 

Ediswan Carbone Flame Lamp. 


The ‘“Ediswan Carbone” white flame arc lamp, which we 
show in fig. 5, is claimed to possess special advantages in 
regard to economy, efficiency, reliability, and durability, and 
it differs materially from other forms of flame arc. It will be 
remembered that a paper on “Long Flame Ares,” delivered 
by Mr. Leonard Andrews before the Institution of Elec- 
trical Engineers, dealt at considerable length with the lamp, 
and a reiteration of the following points may be of service 
at this juncture. Hitherto it had been considered that one.of the 
principles of flame arc lighting was the use of chemically impreg- 
nated carbons, adding, as it was considered, a luminosity which 
was otherwise unattainable. But in the “ Ediswan Carbone ” only 
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carbons of- the highest purity are used. Unlike most lamps, the 
arrangement of the carbons ensures that the positive crater is in 
such a position that none of the light emitted by it is obstructed by 
the negative carbon. Added to this important point there is 
also a unique magnetic control which still further increases the 
lamp’s efficiency. This new method of controlling the position 
of the arc consists of a closed iron magnetic circuit, the only field 
affecting the arc being that due to magnetic leakage from this 
closed circuit. In this are fixed cores carrying the exciting 
solenoids, and in consequence the chief magnetic leakage will 
obviously be from the ends of these. This ring also serves to hold 
the economiser, and a simple means is adopted of further 
increasing the magnetic leakage, at points approximating to 
right angles to the cores. The result is a magnetic leakage 
field {of unique form and moderate strength which serves 





Fig. 5.—EpiswaN CaRBONE FLAME Lamp. 


to maintain the craters at the tips of the carbons, the flame 
covering the mouth of the economiser in a form somewhat resemb- 
ling that of a half-blown soap-bubble. The voltage across the arc 
is very high. The light given off is stated to be a pure white, of 
intense brilliancy, and its spectrum exactly corresponds to that of 
sunlight. 

The result of this is that colours viewed thereby present a natural 
appearance, even the most delicate shades remaining the same 
whether viewed by daylight or by the light of the ‘“ Ediswan 
Carbone.” The importance of this to shopkeepers, particularly 
those who, like drapers and milliners, find absolute accuracy in the 
matters of colours to be essential, is easily recognised. The use of 
pure carbons, by preventing the giving off of any noxious or 
poisonous fumes, is a point in favour of the lamp for interior use. 
It is hardly necessary to state that the lamp is made throughout 
by British labour at the Ediswan Works, Ponder’s End. 


New Method of Fastening Insulators. 


The method which is most used at present for fastening an 
insulator to its support consists, as is well known, in the support 
being wound round with black oakum, or the like, after which the 
insulator is screwed on over the oakum. This latter material does 
not contribute in the least to the insulation, and the fixing by 
means of black oakum demands much practice. 

The essential part of the new method-is the use of insulating 
caps, which consist of extra strong, durable paper impregnated 
with insulating material. The form of the insulating caps, and the 
way in which they are used, are shown in figs. 6 and 7. 
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Fic. 6.—Paprer Caps BEFORE USE. 


The insulating caps are placed in the requisite number upon 
the support, one upon another (fig. 6) and are pressed together 
somewhat by the hand; the insulator. is then screwed on while 
simultaneously being pressed against the support. The paper is 
thereby pressed together, so that it quite fills the space between 
the support and the inner screwed part of the insulator, as is illus- 
trated in fig. 7, where™the support with the insulating caps is 
shown after the insulator has been first fastened on and then 









screwed off. The number of caps which is required is ascertained 
by trial for each special kind of insulator and support; the thick- 
ness, of the paper is preferably so chosen that four to five caps have 
to be used for each insulator. 

The insulation will be improved if, before the insulator 
is screwed on, there are put inside it some drops of an oil 
which will not become rancid, such as paraffin oil, which can, if 
desired, be mixed with raw linseed oil. 

By the use of the insulating caps, an improved insulation is 
gained, derived to a great extent from the fact that the space 
between the support and the inner petticoat of the insulator is 
always free from filaments and the like, in contrast t> the state of 
things when black oakum is used. 

Another cause of the improved insulation is that the insulating- 
caps cover the support, not only at the side, but also at the top, 
with a water-tight insulating mass. Thus, a crack in the upper 
part of the insulator does little harm. A large number of 
experiments have proved that the insulator can be quite broken 





Fic. 7.—Paper Cap AFTER USE. 


off at the top, so that the hole for the support becomes visible, 
without the insulation being affected in any noteworthy degree, at 
least for some length of time. This fact is of importance in all 
places where the insulators are exposed to damage, and also where 
insulators are used which have not been separately electrically 
tested. A third cause of the increase in insulation which is 
obtained by the use of insulating caps is that they are impregnated 
with an oily insulating material. The oily, creased surface of the 
lowest part of the caps, between the support and the insulator, 
offers a very great resistance to surface conduction; and as this 
surface is situated at the best protected part within the insulator, 
it can keep clean and act well for a lony period. 

Experience has proved that breakage of insulators, when these 
are being mounted, seldom or never occurs when insulating caps 
are used, and the unscrewing of the insulators from the supports is 
considerably facilitated by the new method of mounting. 

Tests made in the Royal Technical College in a rain chamber show 
that the paper fastenings gave, when the leakage was highest, more 
than 10 times better results than the oakum fastenings. The 
inventor of the device is Mr. Carl Egner, chief engineer of the 
Royal Swedish Telegraph Commissioners, and to him we are indebted 
for these particulars. 


High-Tension Detector. 


Mr. A. C. Cossor, of 54, Farringdon Road, has sent us particulars 
of his new vacuum high-tension detector rod. The detector consists 
of a glass tube, as shown in fig. 8 (c), having one internal and one 
external electrode. It is exhausted so as to glow with a maximum 
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Fic. 8.—HiaH Tension DETECTOR. 


y, vacuum tube; G, glass tube; ET, ebonite tube; w, window; £, ebonite 
rod; F, highly insulated flexible conductor; 1, tinfoil. 


brilliancy, and will light on any voltage from 1,200 to 20,000 

volts. a : 
The tube is encased (see fig. 8 (a)) in a glass tube, which is again 

enclosed in an ebonite tube having a window for viewing the 
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detector. One end of the detector tube is connected to a pointed 
metal cap, and the other, through a spring, to a metal fitting. This 
fitting screws on to the stem and handle, and to it is also attached 


a length of highly insulated flex, the insulation of which is capable * 


of withstanding, for 15 minutes, a P.D. of 13,000 volts. Toe flex is 
intended to be joined to any convenient earth, and the pointed end 
to be touched on the conductor to be tested. 

Fig. 8 (B) shows a general view of the rod. 








NEW PATENTS APPLIED FOR, 1907. 


Compiled expressly for this journal by W. P. Tompson & Co., Electrical Patent 
gents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 





19,9514/06. ** Connectors for electric batteries.’’ H.Srrron-Jones. (Decker 
Electrical Manufacturing Co., United States.) (Date applied for under Rule 5 
of the Patents Rules, 1905, September 7th, 1906.) March 2nd. (Complete.) 

19,9518/06. ‘Plates and connectors for electric batteries.’’ H.SEFTON-JONES. 
(Decker Electrical Manufacturing Co., United States.) (Date applied for under 
Rule 5 of the Patents Rules, 1905, September 7th, 1906.) March 2nd. 
(Comp:ete.) 

19,951c/06. ** Improvements in batteries.”” H.Srerron-Jones. (Decker Elec- 
trical Manufacturing Co., United States.) (Date applied for under Rule 5 of 
the Patents Rules, 1905, September 7th, 1906.) March 2nd. (Complete.) 


5,155. “Improvements in magneto-electric generators.’’ ALBION Moror- 
Car Co., Lrp., and T. B. Murray. March 4th. 

5,159. ‘‘ Improvements in telephone receivers.” A. M. Matiocn. March 
4th. 

6,164. ‘‘{mprovements in methods and means of producing oscillatory 
currents from continuous currents of electricity.””, H.Manpers. March 4th. 
(Complete.) 


5,173. ‘Improved steering for electrically worked travellers in lifts.” 
K. JAKSCHE. March 4th. 

5,179. ‘* Improvements in holders for electric incandescent lamps.”’ E. B. 
SKINNER. March 4th. 

5,187. ‘* Process and apparatus for electro-mechanical transmission to a dis- 
tance of half-tone illustrations, portraits and other photographs, engravings, 
manuscripts, typograms, and the like.’ H. CARBONNELLE. March 4th. 
(Complete.) 

5,194. ‘Improvements in electrical ignition apparatus for internal com- 
bustion engines of other purposes.” A.J. Postans. March 4th. 

§,203. ‘ Improvements relating to commutators and brush carriers of 
electric machines.” L. KrigGER and CoMPAGNIE PARISIENNE DES VOITURES 
ELECTRIQUES. (Procedes Krieger.) (Date applied for under Patents Act, 1901, 
October 16th, 1906, being date of application in France.) March 4th. 
(Complete.) 

5,209. ‘* Improved combined portable telephone and telegraph instrument.” 
F. W. Mepuvurst. March 4th. (Complete.) 

6,210. ‘‘ Electric magnetic motors.’”’” A. H. BEarp. March 4th. 

5,223. ‘*Improvements in the manufacture of electrodes for electrolytic 
purposes.”’ G. W. Jonson. (Chemische Fabrik Griesheim Elektron, Germany.) 
March 4th. 

5,280. ‘‘ Improvements in mechanical apparatus for automatically splicing 
the ends of trolley wires and overhead cables.” KR. E. Dixon and A. E, 
DopWELL. March 5th. 

5,297. ‘* Code indicator, automatic vocabulary of code words,or device for 
facilitating code telegraphy.” A. TRAcEY. March 5th. 

5,299. ‘Device for attaching to telephone.’”’ E, J. Wricut and A. C, 
DEARBERGH. March 5th. 

5,300. ‘Improvements in or in connection with the point arrangements of 
the side slot conduit system of electric traction.”’ C.Garrop. March 5th. 

§,301. ‘‘ Electric furnace.’’ B.IGevsky. March 5th. (Complete.) 

6,331. ‘Improvements in line tappers for electric wires.’’ J. H. WILLIAMS. 
(Date applied for under Patents Act, 1901, March 8th, 1905, being date of 
application in United States.) March 5th. (Complete. ) 

5,332. ‘Improvements in wireless-telegraph or signalling systems.” H. H. Cc. 
Dunwoopy. (Date applied for under Patents Act, 1901, March 23rd, 1906, being 
date of application in United States.) March 5th. (Complete.) 

5,334. ‘Improved method of producing undamped electrical oscillations.” 
S. E1sensTE1n. March 5th. (Complete.) 

6,338. ‘‘ Improvements inelectric heaters.’’ H.LE1TNER. March 5th. 

6,339. ‘*Improvements in quick-acting ‘make-and-break ’ electric switches.” 
H. LErITNER. March 5th. 

6,345. ‘Improvements in electric furnaces.’” ALLMANNA SVENSKA ELEK- 
TRISKA AKTIEBOLAGET. (Date applied for under Patents Act, 1901, March 7th, 
1906, being date of application in Sweden.) March 5th. (Ccmplete.) 

5,351. ‘* Improvements in receiving apparatus for wireless telegraphy. G. W. 
Pizrce. (Date applied for under Patents Act, 1901, March 16th, 1906, being date 
of application in United States.) March 5th. (Complete.) 

5,354. ‘‘ Improved method of producing electrical oscillations.’ S. EISENSTEIN. 
March 5th. (Complete.) 

5,354. ‘* Improvementsin sparking plugs for use -~ electric ignition systems 
as applied to internal explosion engines.’ . CHAMBERS and P. F. B. 
BENNETT. March 6th. 

5,389. ‘‘Improvements in synchronised high tension ignition systems for 
electrically-firing internal explosion engines and the like.” J. H. CHAMBERS 
and P. F. B. Bennett. March 6th. 

5,402. ‘* Improvements in or relating to electric traction on the surface con- 
tactsystem.’’ D.SucHosTawER. March 6th. 

5,415. ‘‘ Improvements in electric transformers.’’ THE British THoMsoN- 
Houston Co., Lrp. (General Electric Co., United States.) March 6th. 

5,416. ‘Improvements in and relating to dynamo-electric machines.” THE 
Britis THomson-Hovston Co., Lrp. (General Electric Co., United States.) 
March =. 

5,424, ‘*Improvements in or relating to electric incandescent lamps of 
variable intensity and their supports.”” R. J.-B. M. DamsEAux. March 6th. 

5,470. ‘Improvements in microphones and telephonic transmitters.” J. 
GARDNER. March 7th. 

6,477. ‘ Electric air-gun target.’ F.J.Grey. March 7th. 

6,499. “Improvements in and relating to the arrangement of brushes in 
brush-dynamos,” A.Srutrman. March 7th. (Complete.) 

5,502. ‘* Improvements in or relating to electrical switches.” E. Bouton and 
THe CovENTRY WATCH MovEMENT MANUFACTURING Co., Ltp. March 7th. 

5,506. ‘* Connection system for dynamo-electric machines.” B.G. LaMME. 
Date applied for under Patents Act, 1901, March 15th, 1906, being date of 
application in United States.) March 7th. (Complete.) 

6,507. ‘‘ Connection system for alternating. current commutator type motors.” 

. G. Lawme.. (Date applied for under Patents Act, 1901, August 2nd, 1906, 
on date of application in United States.) March 7th. (Complete. ) 

















5,508. ‘*Connection system for dynamo electric machines.” B.G. Lamme, 
(Date applied for under Patents Act, 1901, August 2nd, 1906, being date of 
application in United States.) March 7th. (Complete. ) 

5,509. ‘*Connection system for dynamo-electric machines.” 3. G. Lamme. 
(Date applied for under Patents Act, 1901, August 2nd, 1906, being date of 
application in United States.) March 7th. (Complete.) 

5,513. ‘‘Improvements in or relating to relays or cut-outs for use in 
electric circuits.” SremMENs Bros.’ Dynamo Works, Lrtp., and R. A. R. Bouton, 
March 7th. 

5,514. ‘Improvements in the reproduction of drawings and the transmission 
of pictures by telegraph.” §8.O.Cowper-CoLes. March 7th. 

5,522. ‘*Improved electro-magnetic se:arator drum for grain and similar 
conveyors.” J. Haw ey, Ltp.,and A. 8. Jones. March 7th. 

5,532. “Improvements in and relating to the wireless transmission of 
sonorous vibrations.” V.F.Frrny. (McCarty Wireless Telephone Co., United 
States.) March 7th. (Complete.) 

5,537. ‘*Improvements in and relating to magneto-electric ignition devices 
for internal combustion engines.’’ O. Bames. March 7th. (Complete.) 

5,547. ‘* Improvements relating to electric cables containing induction coils. 
SrEMENsS Bros. & Co., Ltp., and W. DixsELHorst. March 7th. (Complete.) 

5,548. ‘* Improvements in apparatus for electrically-operating and controlling 
semaphore signals.” SreEmMENsS Baos. & Co., Lrp., and L. M.G. FERREIRA. March 
7th. (Complete.) 

5,560. ‘*Improvements in and relating to the working of points and plough 
guides on electric tramways or railways and of points and clutches and cables 
on cable tramways.” W.J.StEwart. March ‘th. 

5,564. ‘* Concatenated control of alternating current motors.” R. D. 
MERsHON. March 7th. (Complete.) 

5,565. ‘* Improvements in alternating current machines.’”’ R. D. MERSHON. 
March 7th. (Complete.) 

5,567. ‘Improvements relating to the generation and transmission of motive 
power.’’ G. W. Mascorp. March 7th 

5,574. “* Improvements in insulating material and processes for making the 
same.’’ THe British THomson-Houston Co., Lrp. (General Electric Co., 
United States.) March 7th. 

5,575. ‘* Improvements in the manufacture of electric conductors suitable for 
use as incandescing bodies in electric lamps.’’ THE British THOMSON- 
Houston Co., Lrp. (General Electric Co., United States.) March 7th. 

5,576. ‘* Improvements in apparatus for treating electric conductors especially 
applicable in the manufacture of filaments for incandescent electric lamps ’’ 
THe British THomson-Houston Co., Ltp. (General Electric Co., United 
States.) March 7th. 

5,604. ‘* Improvements in and relating to electric arc lamps.’’ M. V. ELy 
and E. R. Grorr (trading as Foster & Co.) March 8th. 

5,630. ‘‘Improvements in or rela’ ing to electric switches particularly appli- 
cable to internal combustion engines.” W. F.C. Warp. March 8th. 

5,634. ‘Improvements in the manufacture of electric conductors.’’ 8. O- 
Cowrer-CoLes. March 8th. 

5,635. ‘Improvements in and connected with the transmission of pictures 
and messages.”’ S.O.Cowper-CoLes. March 8th. 

5,649. ‘* Electric locomotive -signalling with automatic steam whistle and 
continuous brake.’’ J. Korpin. March 8th. (Complete.) 

5,651. ‘* Improvements in gas and electric light fittings and the like, and the 
method of raising and lowering same.”” A. RaysouLp. March 8th. 

5,652. ‘“*Improvements in or vais to alternating- current motors, also 
capable of use as generators.” V.A.Fynn. March 8th. 

5,654. ‘Improvements in or relating to the cooling or ventilating of alter- 
nating electric-current transformers.” A. F. Berry. March 8th. (Complete.) 
5,655. ‘Process of electrically reducing oxide ores and the like.” A. 
PETERSSON. March 8th. (Complete.) 

5,657. ‘* Method of charging electric furnaces for producing carbide from lime 
and carbon.” A. Petersson. March 8th. (Complete.) 

5,671. ‘* Improvements in and relating to the control of electrically-propelled 
vehicles.’’ British THomson-Housron Co., Lrp., and B. Hoprs. March 8th. 
5,672. ‘* Improvements in and relating to incandescent electric lamps having 
metallic filaments.’” THe British THomson-Hovuston Co., Lrp. (General 
Electric Co., United States.) March 8th. 

5,673. ‘“‘Improvements in and relating to electric meters.”’ BRITISH 
TuHomson-Houston Co., Lrp., and C. R. D’Arc:. March 8th. 

5,698. ‘* Improved method of applying charcoal as an insulating material.’ 
J.GREENWOOD. March 9th. 

5,728. ‘*Improvements in electric winding eines: and in the methods 
of operating the same.”” P.H. Dawe. March 9th 

5,733. ‘* High efficiency alternating polyphase collector motor.’’ F. W. 
Gotpy. (La Societe Alsacienne de Constructions Mecaniques, France.) 
March 9th. (Complete.) 

5,741. ‘‘Improvéments in and relating to dynamo-electric machines.” 
British THomson-Hovuston Co., Ltp. (General Electric Co., United States.) 
March 9th. 

5,748, ** Improvements in telegraphic apparatus.” N,Lunp. March 9th. 

5,749. ‘Improved cable for electiic traction on the stud-contact system.” 
W. Grirritus and B. H. Bepett. March 9th. 

5,751. ‘* Improved electric smelting furnace.”” J. W. Mackenzie. (Ludwig 
Bolle & Co., H.m.b.H., Germany). March 9th. (Complete.) 








PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. 
Tuompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d, (in stamps). 





1906. 


ConTROL OF ELECTRICALLY-PROPELLED VEHICLES. British Thomson-Houston 
Co. and B. Hopps. 5,263. March 8rd 

LIGHTNING ARRESTERS. British ThomS8on-Houston Co. (General Electric Co.) 
5,575. March 7th. 

WALL PiuGs AND SockETs ror Exectric Circuits. H. Bevis and A. J. D. 
Krause. 5,676. March 9th. 

MANUFACTURE OF TROUGHS FOR ELEcTRIC CABLES. J. Stratton, E. A. Claremont, 
C. J. Beaver and A. E. Tanner. 5,946. March 12th. 

REGULATING MECHANISM FoR Exectric Arc Lamps. British Thomson-Houston 
Co. (General Electric Co.) 7,504. March 28th. 

ARRANGEMENT FOR INDICATING AND RECORDING PERMANENTLY THE MAXIMUM 
DEMAND FoR ELEcTRICAL ENERGY ON ANY CriRcuUIT. W. W. Lackie. 8,392. 
April 7th. 

ELEctric TRANSFORMERS. British Thomson-Houston Co. (General Electric 
Co.) 8,539. April 9th. 

Execrro-Depositinc Apparatus. W. Hartnell. 8,712. April 11th. 

Etectric Switchinc Mrecuanism. C.G. Raymond and D.J. Raymond. 9,329. 
April 20th. 

Marinekgs’ Compasses. R. Gercke. 9,357. April 20th. 

HorizontTaL Exgcrric Arc Lames. Crompton & Co.andC, F. Tubbs. 9,693 

April 25th. 
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